ENVIRONMENT STATUS 
OF 
ROURKELA 


14TH SEPTEMBER 1998 
FOUNDATION DAY OF OSPC BOARD 


Environment Status of Rourkela 


ENVIRONMENT STATUS 
OF 
ROURKELA 


PREPARED & EDITED 
BY 


DR. PK.PRUSTY, 
REGIONAL OFFICER, ROURKELA 
AND 


PROF. M.C.DASH, 
CHAIRMAN, 
ORISSA STATE POLLUTION CONTROL BOARD, 


BHUBANESWAR 


i ea 
ANZA 


ORISSA POLLUTION CONTROL BOARD 
BHUBANESWAR 


14th September 1998 
FOUNDATION DAY OF OSPC Board 


Digitized by srujanika@gmail.com 


Snvitorment Status of; Rourkela 


OPCB / 1000 / 1998 
Public Awareness Series / 2 / 98 


© OPCB 


Price Rs 50.00 


Prof. M. C. Dash — Chairman, Chief Editor 


Er. P. K. Tripathy — Member Secretary, Managing Editor 


Other members 
Dr. D. K. Rout, Environmental Scientist 


Er. N. R. Sahoo, Environmental Engineer 
Mr. H. K. Sahu, Administrative Officer 


Published by 
Member Secretary, Orissa Pollution Control Board, Bhubaneswar 


Cover page photograph courtesy: Sri $. K. Acharya, Sector 18, Rourkela. 


Digitized by srujanika@gmail.com 


DEDICATED 
TO THE LOVING MEMORY OF 


LATE PROF’ MAHENDRA KUMAR ROUT, D.Sc 
04.01.1924 — ଓ07.02.1990 


> 


FIRST CHAIRMAN, OF ORISSA STATE POLLUTION CONTROL BOARD, 


: BHUBANESWAR 
4. - { 14.09.83 — 3108.86” |ˆ 


MAY HIS SOUL REST IN ETERNAL PEACE IN THE HEAVENLY ABODE. 


oe MD" rg [ 


Digitized by srujanika@gmail.com 


Environment Status of Rourkela 


PREFACE 


Environmental pollution has become very serious in cities, metropolies and industrial towns, mainly 
because of automobile exhausts, industrial emissions and effluent discharge. Besides, the problem of 
pollution due to solid waste and biomedical waste has become serious in industrial towns and cities. 
Realising the seriousness of the problem, Govt. of India has constituted an authority called “ Environmen- 
tal Pollution Control Authority” for the national capital region {New Oelhi} in January, 1998. The author- 
ity is empowered to regulate standards of emissions from various sources and can contro! vehicular 
pollution and take necessary steps to ensure compliances of specified emission standards by vehicles, 
regulate noise standards and exercise the power of entry, inspection, search and seizure under environ- 
mental protection Act, 1986. The Ministry of Environment and Forest, Govt. of India has drawr-up a 
white paper on pollution in Oelhi alongwith the action plan. Such an action plan is also required for all 
metropolies and cities of India. 


Rourkela is the first industrial town of Orissa and during the last four decades, many major and minor 
industries have come-up. This phenomenal industrial growth in the Rourkela region could become 
possible because of availability of iron ore and coal from nearby mines and water from river Brahmani. 
Rourkela has grown to become a medium size city having about 4 lakh of population at present. 
Besides the Rourkela Steel Plant, coal based Captive Power Plant, Fertiliser Plant, and many other indus- 
tries {Mini Cement Plants, Refractories and chemical units, etc} have come-up. Some 32,000 and 21,000 
automobiles pass through Bisra Chowk and Ambagan area every day. One can imagine the amount of 
automobile exhausts, they generate. Until March 1997, some 98, 158 automobiles have been registered 
at Rourkela. The recent Survey of the environmental status of Rourkela indicates that the atmosphere of 
Rourkela contains appreciable amounts of gaseous substances such as sulphur dioxide and oxides of 
nitrogen. High concentration of lead has been found on the roadside vegetation at Panposh and 
Ambagan area indicating that the livestock are at risk from lead pollution and for which the automobiles 
are the main source. Although Rourkela Steel Plant and some other industries have taken measures for 
pollution control, yet there are some aspects of air pollution and water pollution which require urgent 
attention by them. Recently Orissa Pollution Control Board has taken steps and discussed the matter with 
the authorities of Rourkela Steel Plant and the State Govt. for the abatement of industrial pollution at 
Rourkela. 


Considering the problem of environmental degradation and pollution, the Orissa Pollution Control Board 
through its Rourkela Regional Office has prepared a report on the environmental Status of Rourkela. The 
data have been generated and compiled by Dr. P K. Prusty, Regional Officer and his colleagues at 
Rourkela Regional Office {Mrs. J. R. Gochhayat, Sri N. Mallick, Sri S. N. Nanda. Sri G. K. Pujari, Sm P C. 
Behera, Sri B. B. Mahanta, Sri C. L. Prasad, Sri S. K. Sahoo and Sri S. K. Mallick}. They have done a 
praiseworthy job of data collection on an important subject. | wish to record my appreciation and thank 
them. This report wilt form the base paper for future assessment and action plans. 1 wish to also thank Er. 
P K. Tripathy. Member Secretary, for taking keen interest in this project. | am sure this publication will 
provide valuable information to Scientists, Engineers, Environmentalists, Administrators, Planners and 
others interested in maintaining clean environment of Orissa. 


Prof. Madhab C. Dash 
Chairman, 
Orissa Pollution Contro! Board 
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ROURKELA URBAN AREA AT A GLANCE 


Rourkela, commonly known as the industrial capital 
of Orissa indicated in Figure 1. is located in the dis- 
trict of Sundargarh, about 245 kms from the bay of 
Bengal shore line. The area is at 20 deg 12 min north 
latitude and 84 deg 53 min East longitude at the el- 
evation of about 219 mt. above mean sea level. The 
area is part of the Rourkela Development Authority 
(RDA) Master Plan Area. The industrialisation in the area 
has started since more than three decades and has 
made rapid progress. Better communications, abun- 
dance of iron ore, lime stone, dolomite etc. in the area 
as well as in nearby areas, availability of water and other 
requisite infrastructures are the main reasons for such 
rapid development in the area. 


Climate: 


This entire Rourkela region comes under tropical mon- 
soon climate and is more like that of the Deccan Pla- 
teau. Being in the North Eastern corner of the Deccan 
Plateau, the climate is milder than the climate of the 
main Deccan region. The climate is with hot and dry 
summer having high humidity. Normally, there is nNeavy 
rain fall during the South West Monsoon and that of 
light rain during the pre-monsoon seasons. The South 
West Monsoon usually onsets during second week of 
June and retreats by mid September. Climatically, the 
area experiences four distinct seasons. 


a) Premonscon: This is the hot season which starts 
from March to May. 


bj} Monsoon’ South West Monsoon onsets causing rain 
during this period from June to September. 


c)j Post Monsoon. October & November constitutes 
the post-monsoon period. 


dj Winter December to February is the cold season 
and known as winter period. 


Analysis of past records reveal that the area receives an 
average of 137 cm rain fall and an average of about 
90 rainy days in a year. The rain fall in the monsoon 
period (Rainy Season} accounts for more than 70% of 
the total annual rain fall of the area. 


Temperature 

The monthly mean values as well as minimum and 
maximum temperature of the atmosphere of the area 
have been shownin Table: 1 . The temperature of 
the area begins to rise rapidly during early March indi- 
cating the commencement of the hot season, May is 
the hottest month. With the onset of monsoon in June, 
temperature drops appreciably. December is the cold- 
est month of the year. The monthly mean of daily 
maximum temperature vary from 28.8 °C. in Decem- 
ber to 44.4 °C. in May and that of daily minimum from 
11.9 °C. in December to 25.7 °C. in May. 


Table: 1 Average Temperature in °C 
17.8 


FERRE ERE 


Humidity 


The monthly mean values of relative humidity is shown 
in Table 2. The humidity is generally high mostly in 
the monsoon and postmonsoon periods. The relative 
humidity is low during summer season. The mean 
values of the humidity, however, in a year. ranges be- 
tween 35% to 83% and the annual average.is 66%. 


Table: 2 Average Relative Humidit 
MJ o NC 
83 54 41 38 35 5୨9 ୫3 ୨78 84 80 &୨ 82 


The two parameters i.e., temperature and humidity. 
taken together represents an index of the pleasantness 
and comfortability of the climate to Numan beings. 
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Rain Fatl 

No part of the area receives any snow fall. Rain is the 
major mode of precipitation in the area. Most part of 
the urban area has been deforested for various obvr 
ous reasons and has lower rain fall rate than neighbor- 
ing vegetatve cover. The mean of annual total rain fall 
has been reported to be about 1370 mm. The rain fall 
pattern has been indicated in Fig: 2. July is the wet- 
rest month of the year, closely followed by August. On 
an average there are 90 rainy days during the year. 


Figure 2 
Wind 


The monthty mean wind speed has been presented in 
Table:3. It can be observed from the table that nor- 
mally the wind in the area is light to moderate except 
in summer and south west monsoon periods in which 
it is little bit 

high. The direction of the wind is mostly from the di- 
rection between north and east. During most of the 
days the wind speed is reported to be in the range of 
7.2 to 32 km per hour. The annual average wind speed 
has been observed to be 16.1 km per hour. 


Table:3 Average Wind Speed m/sec 


Hydro-geology 


The geological set up controls occurrence and move- 
ment of ground water in the area. The crystalline rocks 
and later intrusive are highly consolidated formation 
and the devoid of primary porosity except when weath- 
ered and fractured. The semi-consolidated Gondwana 
Sand Stones when weathered fractured and friable, 
form moderately good aquifers. The soil in and around 
Rourkela town consist of sandy loam soil. 


In the area the depth of dug wells range from 3 to 15 
M below ground level {bgl}). The water level ranges 


from to 2.0m. to 9.8m.bg! during the premonsoon 
period and 0.4m to 5.4m. bg! during post-monsoon 
period. The hydrogeological condition of the area is 
not encouraging as the average yield of the hand pump 
tube wells varies from 20 lpm to 30 Ipm. 


Ground Water Resources. 


Recharge of ground water in the area is mainly from 
precipitation. Present utilisation of the ground water in 
the hard rock areas is mainly by dug wells for drinking 
purposes. Even in the sedimentary and alluvial areas 
ground water utilisation through shallow or medium 
tube wells is mainly for drinking / domestic purposes. 
As mentioned above the average yield of hand pump 
tube wells varies from 20 tpm to 30 lpm. The ground 

r lai ୮ rc - 


Demography 


The information on demographic profile for the Rourkela 
urban area and for the whole Sundargarh District has 
been collected from the District Statistical Hand Book. 
The primary census abstract is presented in Table-4. It 
indicates the density of population is to be about 2924 
persons per Sq.Km for the area and 162 persons per 
sq. Km for the district. The number of females per 1000 
Males has been reported to be 819 for the area and 
936 for the district. Schedule caste Population has 
been reported to be 9.2% for the area and 8.78% for 
the district. Scheduled tribe population has been re- 
ported to be 13.8% for the area and 50.74% for the 
district. 


The decadal change in the distribution of the popula- 
tion for Rourkela Urban Area has been presented in 
following, for the period 1981-91. 


Table-4 
Primary Census Abstract 


The overall decadal increase has been quoted to be 
17.62% for the district and 17.53% for the Rourkela 
Urban area. Considering the decadal increase it is esti- 
mated that at present the population would be about 
four lakhs. 


it is evident from the above mentioned facts and fig- 
ures that the density of population, male to female ra- 
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MAP OF AREA AROUND ROURKELA STEEL PLANT 


SCALE - 1:30,000 
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tio and decadal increase in population are considerably 
higher in the area than those figures for the district. 
This is due to the fact that the giant Stee) Plant and 
allied business centers around it all of which are con- 
fined to this Rourkela area. 

Occupational Pattern 

The analysis of occupational pattern in 1991 has been 
shown in Fig: 3. It has been observed that the total 
male workers form about 28.6% of the total popula- 
tion of the area. The primary sector workers had de- 
clined during 1991. On the other hand the secondary 
and tertiary sectors taken together had increased. The 
above trend in the economic transformation indicates 
rapid urbanisation and industrialisation in the area and 


2S , £ CONSTRUCTION DTRADES COMMERCE 
n 
it will be faster during the coming years > 


Figure-3 


Land Use Pattern: 


In the environmental study, consideration of the cur- 
rent land use pattem in an area and the trend of changes 
in such patterns are of much significance. Land use 
pattern of the area is based on the statistical data of the 
Rourkela Development Authority. The study has not 
been considered in micro Level. 


The total urban area of Rourkela covers about 121.79 
Sq.Km of land. The area has been divided into two 
broad categories namely developed land and undevel- 
oped land. The developed area is confined to only 
about 47.18 Sq.Km of land comprising residential, com- 
mercial, administrative and institutional, industrial and 
transport uses which comes to 38.8% of the total area. 
Similarly, the undeveloped land which covers agricul- 
tural land, hills, vacant lands and water bodies confine 
to 74.61 Sq.Km. which is about 61.29% of the total area. 
The detailed analysis of different land uses is described 
in the following headings. 


DO CULTIVATORS CAQAL- LABOUR Gi LIVESTOCK ETC O MINNG 6 OUARAYING 


CLASSIFICATION OF SECONDARY WORKERS 1._ Developed Land 

ry Pia ti The land under this use occupies 
62.0% of the total developed land. The existing land 
use occupies highest position in comparison with the 
total developed land of the area. 


; The total area under this category 
is 0.45 Sq.Km which is 1% of the total developed land. 
The existing commercial facilities are found to be less 
adequate. For the growing demand of trade and com- 
merce, more organised commerctal facilities are required 


in Rourkela. 
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About 4.41 Sq.Km 
of land constituting 9.3% of the total developed land 
has been classified under above category which in- 
cludes existing facilities for administrative offices. edu- 
cation, medical, water supply and etectricity services. 


This area occupies 9.9 Sq.Km which 
is about 21% of the total developed land. This area has 
been covered by RSP by Rourkela Dairy, and other Small 
Scale Industries in Rourkela Industria! Area. 


- 1! Railways and 


Roads are the two classified categories under this use. 
A total of 3.18 Sq. KM is covered under this use which 
is about 6.7% of the total developed land. 


2.0 Undeveloped Land: 


About 74.61 Sq.Km of the land constituting about 
61.2% of the total area, comes under undeveloped 
category. This type of classification consists of agricul- 
tural land, forest, mining areas, water bodies and va- 
cant lands. Table-5 gives the details of the different 
land use of the area. 


TABLE-5 


UsE Classificall 
Developed Land 
a} Residential 

b) Commercial 

Cc} Institusonal & Publc 
d) Industrial 

€} Transportavon 


Undeveloped Land: 
aj Forest 

bj} Water bodies 

C} Vacant 


Total: 


INSTITUTIONAL 
9% 
COMMERCIAL 
1% 


infrastructure 


The area has the giant integrated iron and steel! plant 
along with few other small units. National High Way 
23 which connects Ranchi-Barkot, runs through the 
area. State High Way 10 which connects the city with 


74.61 


RESIDENTIAL 
62% 


IH RESIDENTIAL CO COMMERCIAL MHINSTITUTIONAL [ZINDUSTRIAL IH TRANSPORTATION 


Sambalpur also runs through the area and has been 
recently renovated with the World Bank Assistance. 
Rourkela is on the Bombay-Howrah main line of SE 
railways and is well connected by rail to different parts 
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of the country. It has one of the largest raiitway mar- 
shaling yard of India. There is a LPT TV center and also 
an AIR station here at Rourkela. It has also got a small 
Air Strip. 


Administration. 


The Sundargarh District Administration is carried out by 
two bodies, Collector and District Magistrate and Zilla 
Parishad. The Collector is responsible for revenue col- 
lection and law and order in the district, whereas the 
Zilla Parishad oversees the developmental activities in 
the district. 


Additional District Magistrate is the highest Administra- 
tive Authority in the area. The Rourkela city has also 
been declared as Police District and has one Superin- 
tendent of Police in charge of the police administra- 
tion. 


Earlier there were two local authorities namely Rourkela 
Municipality and Notified Area Councit (Steel Township} 
responsible for providing urban services in the main 
area. But after declaration of the industrial town in 
April 1995 a part of the NAC {ST} has been merged 
with Rourkela Municipality and at present Municipality 
is the only organisation for urban services which is gov- 
erned by elected members. The urban services in steel 
township is managed by its own administration. 


The Rourkela Development Authority (RDA] is respon- 
sible for land use planning and development in the area. 


There are two forest divisions in the area one afforesta- 
tion division and one Kendu Leaf division. In addition 
there is also one territorial circle at Rourkela. 


State level autonomous bodies provide selected services 
to the area. These institutions include Orissa Water 
Supply and Sewage Board (OWSSB) for supply of po- 
table water and sanitation, GRIDCO for supply of Elec- 
tricity, Industrial infrastructure development corporation 
{IDCO} for land development for industrial growth. 
Further more State and Central Govt. Public Sector 
Undertakings such as Postal Authorities, Telephone 
Authorities, Railway Authorities also influence the de- 
velopment of the area. 


The Department of Forest and Environment {DFE} is 
the nodal agency at the state level responsible for the 
protection of the environment. In coordination with 
the DFE, State Pollution Control! Board, Orissa has re- 
sponsibility for the enforcement of various provisions of 
Water and Air Pollution Control Act and Environment 
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Protection Act and rules. State Pollution Control! Board 
has a regional office at Rourkela. 


Regional Eng. College (REC) at Rourkela and Govt. Post 
Graduate College are few of the local institutions which 
have expertise in variety of fields within environmental 
research and education. 


Energy Supply: 


Supply of energy in Municipal region is done through 
GRIDCO. Rourkela Electrical Division is responsible to 
supply Electricity to the urban area. A total of 123 Mil- 
lion Units of power is supplied to Rourkela for domestic 
consumption. Steel Plant Authority is responsible for 
supply of power to Steel Township. Though there is 
uninterrupted power supply to the steel township, but 
the Electricity Shortage continues to be a problem in 
other areas of Rourkela. This shortage continues to be 
a regional problem. Power outages curtails many im- 
portant aspects such as adequate functioning of water 
treatment and distribution, sewage collection and treat- 
ment systems. As a result, not only the inconvenience 


i$ ca ntr i n dischar 
irectt the environment. 


Water Supply: 


Rourkela has both municipality and steel township area. 
Water supply to municipality area is being operated by 
the PHED. There is a 4 MGO treatment plant to cater 
the need of population in municipality area. There is 
18 MGOD treatment plant for water supply to steel town 
ship. The localities which are not covered by the piped 
water supply in municipality area, are provided with 
hand pump tube wells. One water supply scheme of 
12 MGOD capacity is under execution to cater the in- 
creasing demand which will be completed by the year 
2000. Tota! of 225 nos. of deep tube well have been 
provided in the municipality area. The average depth 
of tube well was on an average was 50 m. but there 
h n letion of r If f 10m, an 
resen Ci il 


Traffic: 


AS per the regional transport authority record the reg- 
istration of vehicles in the area is more than 98.000. By 
the end of this century, the density of traffic in the area 
would increase to a greater extent. Individual owner- 
ship of vehicles both two-wheels and also four-wheels 
by most of the steel plant employees in Rourkela in- 
crease the total number of vehicles plying in Rourkela. 
The total number may be the highest concentration 


Digitized by srujanika@gmail.com 


7 


Environment Status of Rourkela 


occurring in the steel township. Besides the above. 
there is influx of large number of heavy vehicles due to 
the existence of large scale integrated iron and steel 
industry in Rourkela. Such presence of the steel indus- 
try also causes transportation of some material by trucks 
from Railway Goods Shed to inside the plant. To meet 
the requirement of transportation of food materials, 
large number of trucks enter into the city from outside. 
Besides this, there is good communication to other ur- 
ban areas of the state as well as other states, for which 
large number of busses ply on the roads of Rourkela. 
Except in steel township, the road network in Rourkela 
is narrow and congested. The future increase in the 
traffic will not only create safety hazards but also will 
increase air pollution in the urban areas. The lead con- 
centration increases an high levels of lead has been 
found in Ambient Air of Rourkela. This is due to the 
number of Petrol Driven Vehicles, two-wheelers, three- 
wheelers, as well as four-wheelers. Such high concen 
tration has caused the deposition of lead in leaves of 
the roadside vegetation which indicated that people 
who work nd time near rban inter sec- 


tion such as Panposh or Ambagan area are the most at 
the risk from pollutants such as lead with other _pollut- 
ants. 


Solid Waste Disposal: 


Existing Urban Solid Waste Management System both 
at Civil Township and Steel Township area do not oper- 
ate satisfactorily. In Rourkela, there are insufficient num- 
ber of collection bins and the waste that is collected is 
often scattered by cows and other stray animals before 
Municipal Workers have a chance to clean the surround- 
ings. The indiscriminate disposal of solid waste inside 
the urban area of both the township is used as land 
filing. The disposal sites are not well managed and the 
exposed garbage breeds flies and other disease trans- 
mitting vectors. Both the harmless domestic waste and 
infectious hospital waste are routinely mixed and 
dumped together in the disposal site. This puts the 
City Sanitation workers at risk of contracting diseases. 
Rag Pickers as well as general public are also exposed 
to the risk of disease and the Rag Pickers are also at the 
risk of encountering physical harm through contact with 
discarded sharps. Such disposal! besides the disease 
risk, pose a potential for ground and surface waters as 
pollutants leach or run off from unmanaged waste piles. 
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Industrial Activities in Rourkela : 


Pollution is commonly regarded as the result of the 
industrial revolution. Environmental quality of the area 
deteriorates as a result of the increasing industrial activ- 
ity. In order to find out the current status of the pollu- 
tion in the area, due to the increasing trend in the in- 
dustrial activities, it is very much essential to identify the 
various sources of pollution. The following is the list of 
few industries which are the main sources of pollution 
in the area. 


a} Rourkela Stee! Plant 

bj) Fertilizer Plant (SAIL) 

c} Captive Power Plant 

d} IDL Industries limited 

e) Shiva Cement Limited 

f) Lotus Chemicals 

g) Konark Chrome Chemicals 
h) Siddharth Chemicals 

1} Golcha Pigments 

Jj} Shanta Chemicals 

k} GN Colours & Chemicals Ltd., 


Besides the above major sources, there are number of 
small industrial units operating in Rourkela Industrial area 
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and Kalunga Industria! Estate, contributing towards 
deterioration of the environment of the area. 


In addition to all the above sources, there is also an- 
other major Source contributing to pollution load in the 
area. Automobiles as mobile sources of pollution has 
been well recognised. Due to rapid industrialisation in 
the area, there has been a sharp increase in the trans- 
portation and commercial activities for which there is 
an increase in the number of vehicles plying on the 
road. This has added to the seriousness of the pollu- 
tion due to automobile exhaust. 


The industrial activity of Rourkela area is primarily domi- 
nated by the giant integrated iron and steel unit, 
Rourkela Steel Plant, {RSP} and its allied activities. There 
are a number of other industries operating in and 
around Rourkela. Rourkela Industrial area and Kalunga 
Industrial Estate are the two major declared industrial 
estates. Though large number of industries have been 
registered, few of them are operating effectively in those 
areas. A consolidated account of the industrial scenario 
of Rourkela is presented below: 


Qoerating Ln 


The Classification of various types of industrial units are as follows: 


Type of Industry 


Iron & Stee! 
Fertilizer 

Thermal! Power 
Cement 
Refractory 
Chemicals Inorganic 
— Nitrate Based 
— Chrome Based 
— Miscellaneous 
Chemical Organic 
Paints & Pigments 
Engineering 

Misc. 

Total 


11 
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POTENTIAL SOURCES OF POLLUTION FROM 
VARIOUS UNITS: 


a) Rourkela Steel Plant 

l] Gaseous emission: 

Generally Iron & Steel Plants emit Sulphur dioxide, Ox- 
ides of Nitrogen, Carbon Monoxide, hydrocarbons both 
aliphatic and aromatic, Toxic Gasses and particulate 
matter including fine dust. This emission often result in 
extensive contamination of air, water, soil, vegetation 
etc.. in surrounding area of the plant. The various 
sources of air pollution in RSP are raw material han- 
dling. sinter processing, coke ovens, steel melting shop 
and by-product plant etc. The possible air pollutants 
from such process are Sulphur Dioxide, Carbon Mon- 
oxide, Hydro Carbons and particulate matter. Besides 
the above major sources, there are also several minor 
sources from ancillary activities carried out in RSP which 
are responsible for pollutants generation. The units such 
as foundries, lime dolomite & brick plant, 
desulphurisation unit etc., are few of the sources. Gen- 
erally the particulate matter emission is caused during 
raw material handling such as ore bedding and blend- 
ing unit, coal handling and coke preparation plant, 
material transfer points, as well as oxygen lancing dur- 
ing steel making etc. 


ii) Waste Water Discharge: 

The iron and steel production involves use of huge 
quantity of water for various purposes. Such use gen- 
erates lot of waste water from various units of RSP The 
water used for coke quenching though recycled, some 
spillage occur, shell cooling and dust catcher in Blast 
Furnaces generate waste water. During processing of 
coke oven gas the waste water which is generated con- 
tains phenols, ammonia, cyanide etc. which is dis- 
charged. Both hot and cold rolling of stee! generates a 
considerable amount of waste water which contains 
oil and grease and acids. The waste water from RSP is 
discharged from 10 different outfalls and finally dis- 
charged to river Brahmani through a lagoon. About 
123000 m’ per day of treated waste water is being 
discharged to the river. 


iii] Solid Waste: 

For about 5 tons of raw material used, in steel produc- 
tion, 3 tons of solid waste is generated. Almost all units 
of RSP generate solid waste both from operation and 
pollution control systems of which, slag. sludge and 
dust are the major contribution. A total number of about 
100 types of solid wastes are being generated from the 
integrated stee! plant which amounts to about 2 mil- 
lion ton/Year. A part of the total waste is either sold 
and recycled and the rest is dumped. 


b) Fertilizer Plant; 

1] Gaseous emission: 

Fertilizer Plant of RSP produces calcium ammonium ni- 
trate of 4,60,000mt/annum. During the process of 
production of nitric acid, the unconverted oxides of ni- 
trogen and acid mist is discharged to the atmosphere. 
Such high discharge of oxides of nitrogen is due to the 
lower absorption. 


ii] Waste Water Discharge: 

The waste water generation from Fertilizer Plant is 
mainly from process, floor washing , gland leakages, 
periodical blow down etc. It is mostly acidic/alkaline in 
nature with high concentration of ammonia, nitrate, 
TDS, oil & grease etc.. Gland leakage of various com- 
pressors and pumps of both ammonia plant as well as 
ammonium nitrate units increases the concentration of 
ammonical nitrogen as well as nitrate nitrogen in the 
waste water. 


iii] Solid Waste: 

The manufacturing process followed in Fertilizer Plant 
involves Gas Fractionation, purification, Lime Stone 
Grinding etc. which generates a large amount of solid 
waste. Different types of spent catalysts such as oxides 
of iron and zinc, are generated during the process of 
fertilizer production. Considerable quantity of carbon- 
ate alkaline sludge is also generated from the process. 
¢) Thermal Power Plants {RSP}: 

l} Gaseous emission: 

RSP has two captive power plants of 125 MW and ! 20 
MW capacity each. There are 3 medium pressure boil- 
ers with a steam generation capacity of 60 TPH each to 
meet the steam requirement in various units of RSP 
Coal is used as primary fuel which during combustion 
forms carbon monoxide.and the noncombustible inor- 
ganic material, fly ash and bottom ash are generated. 
Since coal contains sulphur and other volatile matter, 
during combustion oxides of those including that of 
nitrogen is produced and released to the atmosphere. 


ii] waste Water Discharge: 

Waste Water is generated from demineralisation unit 
{DM), blow down, oil handling and ash pond. The 
waste water from DM Plant, is generated during the 
course of regeneration of resin beds and the effluent 
thus generated, are either acidic or alkaline depend- 
ing on the types of regeneration. The surface run off 
from the coal handling area including water spraying 
also contribute waste water containing fine particulates 


which increases suspended solids content in the water 
bodies. 
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ii} Solid Waste: 

The fly ash and bottom ash generated during coal burn- 
ing is collected through ESPs and transported as slurry 
for easier handling which is then pumped to ash pond. 
Since coal contains large percentage of ash, about 30%- 
45%, the generation of both fly ash and bottom ash 
are quite huge in quantity. The overflow of such stor- 
age pond is discharged to nallah leading to river 
Brahmani. 


d) Rourkela Dairy: 

l] Gaseous emission: 

The air pollution problem in Rourkela Dairy is not sig- 
nificant since the unit has got small oil fired boiler. The 
pollution potential from such boiler is marginal. 


i] Waste Water Generation: 

The waste water from milk processing is mostly gener- 
ated from floor and equipment washings, spillages etc. 
The waste water contains high levels of suspended 
solids and biodegradable organic matter. The organic 
matter contributes to high BOD. The unit has full- 
fledged effluent treatment plant of activated sludge pro- 
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cess and the treated water is used for gardening pur- 
poses and do not discharge to any water bodies.. 


iii) Solid Waste: 
The sludge generated from waste water treatment is 
used as manure. 


There are eleven numbers of water polluting industries 
in the area has been identitified. It has been estimated 
that a total of about 413 KL per day of waste water is 
being discharged to the river through various nallahs. 
The pollution toad in the discharged water is as follows: 


POLLUTION CONTROL MEASURES 


Industry 
Air 


Rourkela Stell Plant 


Exisiting potlution control measures 


water 


(a) Raw material handling 
{b) Sinter plant 

{c} Blast furnace 

{d} Steel melting shop 

{e) Coal chemicals plant 
{f} L.D.B. Plant 

{g} Cold Rolling Mill 


{hJ) Hot Rolling Mill 
{i) Silicon Steel Mill 


lj) Acetylene Plant 
Fertiliser Plant 


Power Plant & 
Medium Pressure Boiler 
IDL Industries 


Rourkela Dairy {(Omfed} 


Shiva Cement 

Chariot Cement 

GN Colour and Chemicals 
Santa Chemicals 


Golchha Pigment 


Bag Filters 

ESP Scrubber 

Gas cleaning plant 
ESP gas cleaning plant 
Process control 

Bag filter, cyclone 
Scrubber 


Scrubber 


Alkali Scrubber 


ESP Cyclone, 
Bag filter 


Wet Scrubber, Cyclone 
Bag filter 


Settling pits 

Clarifier, vacuum filter 
Thickner 

Biological treatment 
Neutralisation, Settling, 
Oil removal 

Oil & Grease trap & 
Sand filter 

Acid Treatment Plant & 
Oil Removal 

Settling pits 
Neutralisation, 
Oxidation Pond 
Neutralisation pit. 

Ash pond 

Skimming Trap. 
Impervious 

Holding Pond 
Activated Sludge 
Treatment Piant 


Neutrahsation 
And Settling 
Neutralisation 
And Settling 
Neutralisation 
And Settling. 
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Tne study of air environment is based on the compo- 
nents such as meteorology, ambient air quality. The data 
have been classified into two parts. One for meteoro- 
logical parameters and the other for air quality param- 
eters. The meteorological parameters of interest in the 
present context are ambient temperature, mean wind 
speed and direction, humidity, rain fall and inversion 
etc. These meteorological components are required to 
assess the existing climatic conditions and prevailing 
atmospheric dispersion conditions. The ambient air 
quality parameters are required to assess the existing 
atmospheric pollution level due to the select pollutants. 


Meteorological parameter: 


Mixing height is the vertical distance available on the 
earth surface at a given location and at a given time for 
mixing of pollutants. This varies daily, seasonally and 
topographically. When the temperature increases with 
height the phenomenon is known as temp. inversion 
which play an important role in the incidence of air 
pollution in a given locality. Inversion are more frequent 
in winter months because during colder period the air 
tends to stagnate. In India inversions dont stay longer 
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than few hours at a time and by doing so the build up 
of pollutant concentration never become so intense as 
it happens in Europe and other parts of the world. 


The frequency distribution of ground inversion observed 
in the morning period all over India has indicated that 
during the colder months, the frequency generally is 
very low at south of line joining Bombay and Calcutta. 
The frequency of inversion becomes 80% to 95% in 
winter period and with increase in ambient tempera 
ture the frequency decreases. In mid summer the fre- 
quency becomes 5%-15%. 


There is no such observatory in Rourkela which mea- 
Sures the vertical temperature in different layers of at- 
mosphere. However, the observations from nearby 
observatories {Visakhapatnam and Calcutta | have been 
extrapolated to consider the set condition in this area. 
Observed data of Visakhapatnam and Calcutta are given 
in Table-6 . which shows the frequency of occurrence 
of inversion of different thickness of different layers in 
early morning of different months of the year. It is ob- 
served from the data that inversion occurs at ground 
level and in the layer 200 - 500 m thickness from ground 
level. 


TABLE-6 
Percentage Frequencies of Inversions at 5.30 a.m 


Station Thickness from __Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 


Calcutta -At ground level 84 84 69 55 
- 200 - 500 m from 
ground level 
- exceeding 500 m 
from ground leve! 
- exceeding | km 
from ground level 
Vishakhapatnam 
- At ground level 
-200 - 500 m from 


ground level 

- exceeding 500m 
from ground level 

- exceeding | km 
from ground level 


17 06 03 03 35 75 
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Present Air Quality & Trends: 


In order to assess the existing air quality of the area, the 
first step in this direction is the evaluation of ambient air 
quality which indicates the quality of surrounding air. 
The survey has been undertaken in order to evaluate 
the existing concentration of various pollutants in an 
area over a time period to form an information base as 
well as the impact of pollutants on air quality. 


Two monitoring stations have been selected as fixed 
stations whereas few other sporadic measurements of 
air quality have been done in seven stations in different 
locations of the area. At those two fixed locations three 
sets of 8 hourly average samples were collected for 24 
hours in twice a week and for other locations 8 hr. av- 
erage samples have been collected. The following air 
pollution parameters were monitored during the pe- 
riod. 


-Suspended particulate matter 
-Sulphur Dioxide 
-Oxides of Nitrogen 


The sampling and analytical procedure followed dur 
ing this ambient air quality monitoring is based on the 
procedure laid down in standard methods. The results 
of the monitoring of the fixed and mobile stations have 
been presented in Table:7. 


DESCRIPTION OF THE SAMPLING LOCATIONS: 


Sporadic Air Quality Monitoring along with two fixed 
stations has been undertaken at seven different loca- 
tions in Rourkela the details of which are described as 
below: 


1. Rourkela Chamber of Commerce and Industry. {RCC 


It is situated on the southwest corner of Rourkela City. 
The location is in the residential area of civil township 
and far 

away about 5 KM. from the steel! plant. It has a clean 
and green environment. 


2. Basanti Colony Area: 


Itis totally a residential area situated in Municipal juris- 
diction having large housing / market complexes. Such 
large number of buildings and market complexes is a 
point of congestion in the locality. {It is about 4 KM 
from Steel Plant in the West Direction. 


3. Railway New Colony Area: 


Itis situated near the Rourkela Railway Station and pro- 
vides accommodation for the employees of Railways. 
It caters the needs of both residential and commercial 
purposes. It is located in the central part of the city and 
about 1 KM towards north direction of the steel plant. 


4. Sector: 21 area: 


Itis a residential area for the employees of RSP and CISF 
and is located in the East direction of Steel Plant. ‘It is | 
KM away from the Steel Plant. Durgapur Hill Range 
separates this residential pocket from the steel city. Few 
commercial activity is taken up in the locality. 


5. Indo German Club: 


It is situated in Sector: 2 of the Steel township and is in 
the North direction from the RSP and mainly is in resi- 
dential area. Private and Govt. Bus Stands are situated 
in this area. Durgapur Hill Range which envelopes the 
area protects from industrial pollution. 


6. Sector- 6 area: 


It is a pure residential area for the steel plant employees 
and in the north direction of the steel plant, and about 
2 KM away from RSP beyond the Durgapur Hill Range. 
The general environment is clean and green. 


7. Luakera area: 


Itis situated in the North-East direction of the Steel town- 
ship and is on the banks of Koel rive. OMFED and Air 
Strip are located in this area. It is 5 KM away from RSP 
and Durgapur Hill Range protects the area from the air 
borne pollutants. 


DESCRIPTION ABOUT FiXED MONITORING LOCATIONS: 


1. Municipality Office Building: 


It is situated in Uditnagar area of Rourkela City and is in 
the Southwest direction of RSP It is about 2 KM away 
from the steel plant. Residential buildings along with 
institutions are located in this area. Few commercial 
activities are taken up in the locality. The location is by 
the side of one-way road, and most of the heavy ve- 
hicles pass through this location. 
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Air pollution from Sinter Plant, RSP 


Emission from Coke Oven areas, RSP Automobile Pollution 


Vehicular Pollution affecting public Traffic flow during peak hours 
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It is situated near Fertiliser township, near Sona Parbat. 
It is in the South-East direction of the Steel Plant and 
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2 KM away. It is a purely residential area of employees 
of IDL Industries Ltd , Fertiliser Plant of RSP is the major 
source of air pollution. 


TABLE-7 
AMBIENT AIR QUALITY MONITORING RESULTS 


Concentration of SPM. in micro gm/cu.m 


Location 


RCC! 

Municipality Office 

Basanti Colony 

Rly. Colony 

German Club 

Luakera 

Sector: 21 

Sector: 6 

IDL Police Outpost 

Kalunga IE{Near Shiva Cement Ltd) 
Kalunga L.E. {Near Chariot Cement Co.} 
Rourkela 1.E. {Near Orissa Battery) 


Statistics of Sulphur dioxide 


Figure-4 to Figure-9 depict the monthly mean and 
monthly maximum and minimum values of level of SOZ 
in the ambient air at different monitoring locations. The 
monthly mean values at all locations were found to be 
less than 100 micro gm/ cu.m In municipality office 
location the SO2 value has been observed to have 


exceeded the standard value of 80 microgram/ cu.m 
Only 14 no. of observations at both the fixed iocations 
have exceeded the prescribed standards for SO2 con- 
centration. All of those have been recorded during win- 
ter periods of 1996 at Municipality office only It may 
be observed that the concentration of SO2 was always 
remained higher in municipality office area than the 
concentration measured at Fertiliser township. 


CONC. OF SUL PHURDIOXIDE AT MUNICIPALITY OFFICE DURING 1996 
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CONC. OF SULPHUR DIOXIDE AT MUNICIPALITY OFRICE DURING 1997 
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Figure-5 


CONC. OF SULPHUR DIOXIDE AT !DL OUT POST DURING 1996 
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Figure-6 


CONC. OF SULPHUR DIOXIDE AT IDL OUTPOST DURING 1997 


JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC 


Figure-7 


MONTHLY AVERAGES OF SULPHUR DIOXIDE AT IDL 
OUTPOST 
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Figure-8 


MONTHLY AVERAGES OF SULPHUR DIOXIDE AT MUNICIPALITY OFFICH 
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Figure-9 


CONC. OF OXIDE OF NITROGEN AT MUNICIPALITY OFFICE DURING 1996 
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Figure-10 
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Statist s of oxides of Niirogen. 


CONC. OF GIDE OF NITROQEN AT MUMICP ALITY OFFICE DURDIO 1997 


Figure-10 to Figure-15 indicate the monthly maxt- 
mum and minimum values and monthly averages of 
NOx concentration in the ambient air during 1996 and 
1997 The maximum value of NOx concentration ob- 
served to be 92 and the minimum value 12 micro gm/ 
cu.m. 


Only one no. of observation has exceeded the pre- 
scribed standard for NOx concentration at IDOL Outpost. JAN FED. MARL APN MATH 
It may be ob;erzsed that the values of NOx concentra- 
tion always remained higher at fertiliser township than 
municipality area. One of the major reason for such 
higher values may be due to the release of higher con- 
centration of nitric acid fumes from the fertiliser plant of 
RSP the source of which is nearer to the monitoring 
location. The highest values of monthly mean of 48.5 
was recorded during the month of Feb’96 at IDOL Out- 
post. The variation in the NOx conc. is rather consis- 
tent. 


Figure-1 1 


CONC. OF OXIDE OF NITROGEN AT IDL OUTPOST DURING 1996 
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Figure-12 
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CONC. OF OXIDE OF NTROGEN AT IDL OUTPOST DURING 1997 
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Figure-13 


MONTHLY AVERAGE OF OXIDE OF NTROGEN AT MUNCiPALITY OFACE 
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Figure-14 


MONTHLY AV ERAGE OF OXIDE OF NTROGEN AT IDL OUTPOST 
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Figure-1 5 
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Statistics of Suspended Particulate 
Matter. 


The statistics of the level of suspended particulate mat- 
ter {SPM} in the ambient air at various locations of 
Rourkela have been indicated in following pages. Fig- 
ure-22 to Figure-25 indicates the monthly maxi- 
mum and minimum values of SPM concentration in the 
ambient air at two locations during 1996 and 1997 

The maximum values of SPM at municipality office area 
has been observed to be 746 micro gm/cu.m during 
the month of June'96. The maximum value of SPM at 
fertiliser township has been recorded to be 1512 mi- 
cro gm/cu.m during the month of march, of the year 
1996 The daily mean values of the SPM concentra- 
tion at both the fixed locations observed during the 
monitoring has been presented in Figure-16 - Fig- 
ure-19. Table- 7 indicates the SPM concentration 
in places where sporadic measurements were taken. 
Figure-20 and Figure- 21 indicates the percentage 
of values exceeding the prescribed standard for SPM in 
residential areas.. 
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Figure-16 
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CONC. OF SPM 24 HRLY 8 HR AVERAGE AT IDL OUTPOST DURING 1996 
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Figure-17 


CONC. OF SPM DAILY 8 HOUR AV ERAGE AT MUNICIPALITY OFFICE DURING 1997 
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Figure- 18 
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Figure- 19 


ed by srujanika@gmail.com 


fF: 


Digiti. 


Euviroument Status of Rourkela 


% OBSERV ATION OF SPM 24 HALY 8 HR AVERAGE AT MUNICIPALITY OFFICE 
EXCEEDING THE STANDARD 


JUN Ju AUG SEPT OCT NOV oe 


Figure- 20 
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Figure- 22 
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Figure-24 

The figures as mentioned above, give the monthly av- 
erage values of concentration of suspended particu- 
late matter, Sulphur dioxide and oxides of nitrogen for 
1996-97 A perusal of the figures clearly show that the 
Ambient Air Quality at different locations in the Steel 
Township are generally much better than that of qual- 
ity at Municipality areas The SPM levels at Municipal- 
ity Office Building exceeds the standard of 200 micro 
gm/Cu m prescribed for residenval areas. The National 
Ambient Arr Quality Standards as prescribed is shown 
in Table: 8B 


Regarding concentration of gaseous pollutants such as 
Sulphur Dioxide and Oxides of Nitrogen in the Ambi- 
ent Air, the average monthly values except few obser- 
vations at all the stations generally remained within the 
limits prescribed for residential areas. The Sulphur Dr 
oxide level mostly remained higher than the oxides of 
Nitrogen level It has also been observed that in some 
months the Sulphur Dioxide level snow unusually high 
values. 


It may be emphasized that the values given in the fig- 
ures are mostly monthly averages which do not give 
the true picture of pollution. The observed value of a 
pollutant in a particular day of a month could be much 
more than the average value given in the figures. From 
the figure given for Max. values for all the pollutants as 
shown indicates such recorded higher values for the 
pollutants in the monitoring period. It was observed 
that certain days of the winter months the SPM levels 
were very high even exceeding standard prescribed for 
industrial area. The SPM level! at Basanti Colony area 
has been observed to be the maximum which indicates 
the pollution level in that locality is more and is affected 
most. 


CONC. OF SPM AVERAGE AT MUNCIPALITY OFFICE DURING 1997 
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TABLE-8 


NATIONAL AMBIENT AN QUALITY STANDARDS 


aLNo. Category of Area 


Industrial & Mixed use 


Residental & Rural 


Sensitve 


CO NOx 


5000 
2000 
1000 


120 
80 
30 
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Rain Water Analysis: 


As per the current definition of Acid Rain, the precipita- 
tion or Acid Rain is defined as rain (snow, sleet, or hail} 
with a pH 5.6 or below. Rainfall through uncontami- 
nated air has a pH of 5.6, since the atmospheric car- 
bon dioxide dissolves in rain water to form carbonic 
acid. Thus pH value less than 5.6 would indicate the 
acidic nature of rain water. The first rain during the on- 
set of monsoon in the area was collected for analysis in 
order to assess the rain water quality. The first rain has 
been considered to have scavenged the acidic gas- 
eous substances present in the air by dissolving those 
in rain water. The pH of the 7 nos. of rain water samples 
have been determined and the examination of data 
given in Table-9 shows that out of first collection of 
rainfall events in Rourkela, for which pH measurements 
were recorded, in only two cases the pH was found to 
be below 5.6, the threshold for acid rain and only one 
event may be correctly recorded as that of Acid Rain as 
per the definition of USEPA. The range of pH is 5.4 to 
6.8 This indicates that the atmosphere of Rourkela 
contains appreciable amount of sulphur dioxide and 
oxides of nitrogen in some pockets of the urban area. 
Table-9 


Analysis of First Rain water 


Sector 1, Steel Township 
Sector 5, -do- 
Sector 6, -do- 


Sector 7, -do- 


Chhend colony, Civil Township 


Basanti Colony, -do- 


RG H area, -do- 


Oust Fall Measurement: 


Determination of Suspended Particulate Matter in am- 
bient air by high volume air sampler only restricts the 
particles within range of 100 micron size. In order to 
assess the total fall out of the dust. in the locality, dust 
fa! measuring jars were kept in different locations in 
the area during the pre-monsoon period. Water with 
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one percent Copper Sulphate solution kept in the con- 
tainers to arrest the dust collected from becoming wind 
borne and also to avoid algal growth in the container. 
The containers were exposed for 30 days in order to 
have a collection of dust over a period of month The 
collected dust during the month were estimated gravi- 
metrically and the results are shown in Table: 10. 


TABLE-10 


OUST FALL MEASUREMENT IN ROURKELA 


Dust fall in 
_.gm/sq. m/month 
44.3 

54.1 

93.5 

18.6 

39.6 

25.2 


Rourkela Govt. Hospital. 
Municipality Office 


Basanti Colony area 

Koel nagar area 

Sector 21 in Steel Township 
Chhend colony 


The dust fall measurement in Rourkela as shown in the 
Table indicates that the maximum dust fall occurs in 
Basanti colony area which is situated in municipality 
Zone. Further the result indicates that the predominant 
wind direction is towards that area for which the dust 
released from the elevated sources of Rourkela Steel 
Plant is carried over to that area. Basanti colony as most 
affected area is also established by the ambient air quality 
measurement which indicates the suspended particu- 
late matter concentration to be in the higher side. 


Municipality office is situated in the main commercial 
center of Rourkela. There are many reasons for such 
high result of dust fall rate in that locality. Not only the 
prevailing wind is towards that direction which carries 
the dust generated from the steel plant, but also being 
in the commercial center various other activities also 
contribute towards generation of dust. 


Koel nagar area is the least affected place as indicated 
in the Table. This is located near the Steel township area. 
The natural barrier, Durgapur hill range which sepa- 
rates the steel township from the industrial area, also 
acts as the barrier for transportation of the dust due to 
wind to that area. Moreover, the wind blowing in the 
direction towards Koel nagar area from the steel plant 
is not much for which the area is considered to be the 
pollution free environment and is preferred by many 
people to settle in that locality. 
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Vehicular Pollution Study: 


Motor Vehicles account 60-80% of the pollution found 
in urban environment. Lead is added to petrol as or 
ganic tetra alkyl lead and ethyl trimethyl lead. Lead is 
emitted from automobiles along with other pollutants 
such as oxides of Sulphur, nitrogen and carbon. In In- 
dia, the addition of lead amounts to 150-300 mg. of 
lead per Lt. of which 80-90% releases in car exhaust. 
Motor Cars release approximately 80 mg. of lead per 
KM. Besides Lead, Sulphur Dioxide is also emitted es- 
pecially from Diesel driven vehicles. 


The study has been initiated during pre-monsoon pe- 
riod in Rourkela. Eight Road Transection spread over in 
different parts of the city were selected for this purpose. 
This road transections were selected to include varying 
traffic densities. 


Air Quality Monitoring for Sulphur Dioxide, oxides of 
nitrogen and Suspended Particulate Matter was carried 
out by employing Envirotech high volume sampler. 
Glass Microfibre Filter Papers {(GF/A) capable of accu- 
mulating particulate matter were used to estimate the 
suspended dust load along with the amount of lead in 
the air. Monitoring of Air Quality was carried out in the 
morning hours considering the maximum traffic load. 


Lead in Ayr 


The Glass Fiber Filter Paper used in the air quality moni- 
toring was digested in micro digestion unit and the lead 
content in the digested samples was estimated using 
atomic absorption spectrophotometer. The result of the 
lead content in air as estimated is presented in 
Table:11. 


TABLE- 11 
Lead { Pb) Content in Air ( Micro gm./ Cu. m } 
si No, Name of the Location Lead in 


micro gm/ cy. m 

i. Panposh area 9.507 
2. Udit nagar area 5.57 

3. Bisra chow area 2.412 
4. Traffic Tower area 1.939 
5; Ambagan Area 5.283 
6. Luakera near Rourkela Dairy 0.545 
7: Koet nagar area 0.952 
8. Sec-2 in Steel township 1.093 


TABLE: 12 
VEHICULAR POLLUTION 


{ in micro gm/ cu.m) 


54.2 47.4 
56.6 
76.9 
30.9 
25.5 
64.0 
49.0 
31.0 


Ambagan area 421 
Traffic Tower 

Bisra Chowk 

Udit Nagar 
Panposh 

Sector:-2 

Koelnagar 

Luakera 


440 
848 
1482 
785 
328 
430 
127 


I. 
2. 
3: 
4. 
5. 
6. 
7. 
8. 


The road transection around Panposh where max. traf- 
fic density was recorded was highly polluted with air 
borne Sulphur Dioxide, Suspended Particulate Matter 
and Lead. Whereas the ambient air of road stretches 
with lower traffic density was having lower levels of 
pollution which were much lower than the prescribed 
level. The Lead level in the air follows the same pattern 
that is with increase in traffic density there was a corre- 
sponding increase in the ambient lead contents, being 
minimum 0.545 micro gm/Cu m. in Luakera area and 
maximum at Panposh area . 


Lead in Leaves 


The Lead released from the automobiles which remain 
in the atmosphere gets deposited on the leaves of the 
road side plants. The deposit of lead on leaves is due 
to the aerial fall out. In order to know this deposit, 
leaves collected from various plant species on the road 
side of Rourkela City were digested with acid in micro- 
digestion unit and the lead content in the digested 
sample was estimated by atomic absorption spectro- 
photometer and the results are presented in Table: 13. 
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TABLE- 13 
Lead { Pb} in leaves in micro gm. / gm {dry weight) 


Name of the Tree 


Species 

Cassia occidentalis 
Moririga oleifera 
Lantana camer 
Magrifera indica 
Pohyalthia longifolia 
Antirmhinum majus 
Polyalthia longifolia 
Delonix regia 

Ficus religiosa 
Dalbergia siss00 
Cassia occidentalis 
Psidium Guajava 
Cassia occidentalis 
-Jo- 

pomoea fistuiosa 
Lantana camara 
Ficus religiosa 
Bambusa vulgaris 
Cassia occidentalis 
ipomoea hstulosa 
Tamarandus indica 
Bougainvilliea spectavilis 
Tabemnaemontana divericala 
Cassia occidentalis 
Polyalthia longifolia 


“ Panposh 

-do- 

-do- 

-do- 

-do- 

-do- 

Uditnagar 
Krishnachura 
Aswastha 
Sisoo 
Ckhakunda 
Pijuli 
Chakunda 
-do- 
Aman 
Putus 
Aswastha 
Baunsa 
Chakunda 
Aman 
Tentuli 
Kagaja phula 
Tagara 
Chakunda 
Devdaru 


Bisra Chowk 

-do- 

-do- 

-do- 

-do- 

Traffic Tower area 
-do- 

-do- 

-do- 

Ambagan area 


Lead concentration in leaves of different plants at dif- 
ferent locations varied considerably. Cassia occidentalis 
and Ficus religiosa were the best accumulator of lead. 
However, the maximum of lead was invariably found 
in the foliage of plants growing along the road with 
maximum traffic density. The minimum amount of lead 
was also recorded in the leaves of plants away from the 
road side, where the traffic density was low, 


Sulphate in Leaves: 


Sulphur Dioxide is known to be rapidly absorbed by 
leaves and over a wide range, its flux is nearly linear 


with concentration and duration of the exposure. 
Though there is no empirical or definite relatyonship exist 
between the aerial load of pollutants and the amounts 
accumulated in foliage. but sulphate content in sulphur 
dioxide exposed plants, tend to nse due to the oxida- 
tion of sulphur dioxide derive sulphite to sulphate. The 
study was conducted to estimate the levels of accumu- 
lated sulphur {Sulphate} in the foliage of most common 
avenue trees growing along road stretches of Rourkela 
City with varying traffic densities. 


Sulphate in dry-leaf samples was determined by using 
the turbidity method and the results are shown in the 
Table: 14. 
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TABLE-14 


COE PHATE CCMTEMNT tN LEAVES (maym/am| (dry weight) 


Krushna Chuda 


30 


wo oH Vv Fn so WN — 


10. 
1. 
12. 
13. 
14. 
15. 
ie. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
-30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 


-do- 

768 Area 
-do- 

-do- 

-do- 

-do- 

-do- 
Uditnagar 
-do- 

-do- 

-do- 

-do- 

-do- 

-do- 
Power House Road 
-do- 

-do- 

Bisra Road 
-do- 

-do- 

-dJo- 

-do- 
Sec:21 


Ambagan area 
-do- 
-do- 


Boula 
Amba 
Devadaru 
-do- 
Jamun 
Neem 
Jamun 
Bara 
Chakunda 
Eucaliptus 
Kanyara 
Sissoo 
Cassia 
Krishna Chuda 
Sissoo 

Bara 

Sissoo 
Devdaru 
Krushna Chuda 
Aswastha 
Sissoo 

Pijuli 
Mahalinga 
Sissoo 
Chakunda 

-do- 

Amari 

Hedge 
Aswastha 
Chakunda 
Malati 

Atta 

Hedge 

Naga airi 
Chakunda 
Bounsa 
Chakunda 
Atta 

Krushna Chuda 
Kagaj Phoola 
Hedge 
Mahalimba 


Delonix regia 
Mimusops elengi 
Magnifera indica 
Polbyalthia longifolia 
-do- 

Syzygium cumini 

Azadirachta indica 
Syzygium cumini 
Ficus benghalensis 
Cassia occidentalis 
Eucalyptus citnodra 
Thevetia peruviana 
Dalbargia sisso0 
Cassia occidentalis 
Delonix regia 
Dalbergia sissoo 
Ficus benghalensis 
Dalbergia sissoo 
Polyalthia longifolia 
Delonix regia 
Ficus religiosa 
Dalbergia sissoo 
Psibium Guagjava 

Alanthus excelsa 
Dalbergia sissoo 
Cassia occidentalis 
-do- 
lpomoea fhistviosa 


Ficus religiosa 

Cassia occidentalis 
Aganosma caryophyliata 
Annona squamosa 


Lantana Camara 
Cassia occidentalis 
Bamnboosa vulgaris 
Cassia occidentalis 
Annona squamosda 
Delonics regia 
Boganvillia spectabilis 


Azadirachta indica 


15.0 
ND 
1.0 
7.8 
9.2 
ND 
0.5 
2.0 
0.6 
0.4 
0.6 
1.0 
0.8 
3.5 
0.5 
ND 
2.5 
ND 
ND 
1.5 
2.0 
ND 
13.0 
1.5 
0.5 
ND 
1.2 
3.0 
ND 
1.6 
2.5 
21.6 
3.5 
6.5 
1.0 
14.8 
1.2 
3.2 
2.2 
1.2 
2.0 


Digitized by srujanika@gmail.com 


Sulphate content in leaves as mentioned in above Table 
indicates that Annona squamosa leaves at sec-21 found 
to be the highest. The Sulphur dioxide released from 
automobiles absorbed by the leaves and the absorbed 
sulphur dioxide is rapidly hydrated and forms phyto- 
toxic sulphite and bisulphite, which then oxidised to 
sulphate. The sulphate concentration as observed var- 
ied in different plants in different localities. 


Plant species can be used as reliable monitors of sul- 
phur dioxide and lead pollution. The study was under- 
taken to estimate the accumulated pollutants on the 
leaves of the common plant species grown in the area 
to prepare a comprehensive list of suitable bio-moni- 
tors of automobile pollution. 


Traffic Noise Study: 


The population density of Rourkela is approximately 
2924 persons per Sq.Km. There are more than 98.000 
registered vehicies in Rourkela at present {98,158 up 
to March 1997}. The 
details of motor vehicles as registered in Rourkela is 
shown in Table-15. 


Tablie-15 
Details of Motor Vehicles Registered in 


Rourkela 


{ Data upto March 1997} 


Two Tree Light $ Heavy 
wheelers wheelers wheelers vehicles Others Total 


85.802 1,328 6.696 4.250 82 ୨୫.୮58 

The Traffic pattern of the areas of Rourkela Municipality 
as well as Steel Township are quite different. In the 
Steel township. peak traffic levels occur when the em 
ployees of Rourkela Steel Plant commute from their work 
place. The peak hours are generally during the shift 
hours. Besides this shift-duty-hours, the density of traf- 
fic on the roads of steel township are fairly low. On the 
other hand, the traffic density in the Municipality area 
of Rourkela throughout the day remains high. Table- 
16 indicates the traffic census survey data conducted 
during 1997 at four different locations two each in 


municipality as well as steel township area. 
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TABLE-16 
Tratfie Conus Survey 


{ Vehicular movement in a Jay } 
ee i eavy 
wheeters wheelers vehicles vehicles 


| Panposh 4.539 376 1.983 2.695 


13.060 2,352 1.660 1,207 


2 Udit nagar 


3 Bisra chowk23.309 3,151 3.522 1,752 


4 Ambagan 17,504 1,054 1.601 983 

From the Table it may be noticed that Rourkela has a 
fairly large number of motor vehicles and 87.4% of 
these are two-wheeters which not only produce more 


noise but also pollute the area. 


The parameters universally used in the discussion of 
noise pollution of the environment is Leq, the equiva- 
lent continuous noise level expressed in dB{A]j. It is the 
average rate at which noise is received by the human 
ear during the period. 


Another parameter used in noise potlution study is noise 
pollution levet Lnp. Lnp takes into account the variation 
in sound signal and hence serve as better indicator of 
the pollution in the environment for physiological and 
psychological disturbance of the human system. 


Traffic Noise Index {TN} is another parameter which 
indicates the degree of variation in a traffic flow. 


Noise Climate is the range over which the sound levels 
are fluctuating in an interval of time. 


All the values of Leq. Lnp. TNI and NC have been calcu- 
lated for different locations in Rourkela and the results 
are presented in Table-18 to 22. 


Nease Stiret ons 


The Govt. of India in the ministry of environment and 
forest has notified recommended noise standards for 
different areas. The standards are based on Indian situ- 
ation and permissible noise limits in other countnes of 
the world. 
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Table:17 
Ambient Nolse Standards 


The descriptions as well as results of monitoring of traf- 
fic noise at different locations are presented as below: 


Ambagan Chowk is a commercial place inside the 
steel township and is busy transection through which 
most of the people pass through to work. {Steel Plant]. 
The hourly average noise levels varies from 66.3 dB [Aj 
to 87 dB{AJ. The maximum value recorded was 109.9 
dB{A) during | PM - 2 PM. The value attributed to the 
fact that the time period was quite busy due to change 
over of the shift for work as well as lunch hour for gen- 
eral shift people. Some of the peak values during the 
other periods are also attributed to the blowing of pres- 
sure hom by the mini buses passing through the area 
which has been recorded. It can be seen in general 
that being in the steel township, the work shift timings 
such as 7 AM-9AM, 1 PM-3 PM, and 5 PM- 6 PM are the 
timings where most of the maximum values have been 
recorded. 


Esra Chowk is located near the main entrance of 
the steel plant and the main Bus Stand of the city. It is 
the entry point of the steel township and is one of the 
busy traffic place. The highest value has been recorded 
to be the 108.3 dB(A] . The area becomes busy during 
the day time 6AM- 6PM. The Noise levels at this statign 


has been recorded to be in the higher side than the 
other places. There is no residential area near this point. 
The hourly average value ranges between 73.8 dB{A) 
to 87.3 dB(A). 


Uditnagar Area is the main commercial center of the 
city. Most of the Govt. Offices as well as private agen- 
cies and business firms exist in the locality. The maxi- 
mum value recorded at this point was 106.3 dB(A). The 
hourly average value ranges from 68.6 dB(A) to 87.4 
dBA). 


Panposh Area. is the northern entry point of the city. 
Most of the heavy vehicles enter through this point and 
a perusal of the traffic census Survey conducted during 
the monitoring as presented above establishes the fact. 
About 2,695 heavy vehicles pass through this area 
during day time. There was consistency of flow of ve- 
hicles through this point. The maximum value recorded 
was 100 dBA} and hourly average value ranges from 
72.2 dBIA] to 81.5 dBA). 


The details of hourly average of traffic noise levels is 
presented in Table: 18. It can be seen that the hourly 
averages at all places mostly ranges from 70 dB(A) to 
85 dB(A) which may be considered as low value in com 
parison to the traffic noise in some other places of the 
country. 


Noise monitored at various places at Rourkela does not 
indicate any alarming situation although it often exceeds 
the ambient noise standards and higher value of noise 
has been recorded during peak hours. Some of the 
peak values recorded mostly due to blowing of pres- 
sure hom by heavy vehicles. 


TABLE:18 
HOURLY AVERAGE OF NOISE LEVEL IN dB(A): 


£7 78 


66.3 80.8 80.0 81.3 79,5 84.5 82.5 79.5 825 87.0 739 80.0 82.7 84.8 
78.2 87.3 845 85.4 81.0 B43 76.3 794 76.6 75.5 78.5 777 @1.0 77.8 


73:0 73/7 77.2 77.0 81.9 84] 


72.4 75.6 68.9 72.2 70.7 78.6 87,4 75.5 


7297 738 789 B15 77.2 773 757 74.2 74.1 809 757 72.2 7B.3 746 


TABLE-19 
HOURLY NOISE EQUIVALENT ({Leq}) dB(A) LEVELS IN ROURKELA. 


bo 67 7B 899-10 1011 1-12 121 12 23 34 45 5-6 67 78 B89 


୫4 85 82 8B! 98 B7 B82 
79 82 82 87 79୨9 ୦01 100 
105 111 
89୨ 


85 ୨2 ୨୫8 86 ୨4 
୨୨ 80 8୨ ୫2 ୫! 


୨4 82 ୫80 84 ୫3 ୫85 
TE 9% HZ 103) 85 
106 84 ୨3 ୨8 78 ୫4 
୨93 78 87 ୫୨ ୨6 ୬୨୦ 
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TABLE-20 
HOURLY NOISE POLLUTION LEVEL {inp} dB(A} iN ROURKELA. 


SLNo.Location f. hc ZB 9 9-10 TOLL Le 2 12-1 F222 5 ANS A 2 A: 


1. Panposh Chowk 108 110105 101 132 117 112 109 01 99 133 101 102 116 105 $16 
2. Udit Nagar 106 107 115 105 129 127 127 ୨5 115 110 119 103117 113 129 104 
3. Bisra Chowk 103 113 120 102117 127 13୨9 ।୦5 105 105 136 0 111 113 87 102 
4. Ambagan — 118 10! 103 ୨୩ 8୨ 108 87 107 106 111 86 104 110 121 MIO 


TABLE-21 
HOURLY TRAFFIC NOISE INDEX [TN { ) dB(A} IN ROURKELA 


SL No.Location SH. 67 78 8&9 TIO 10-1 Til2Z I21 12 23 34 45 56 Gf 7H #9 


1. Panposh: 126 128 122 103 163 135 ।21 113 115 159 117 130 120 131 
2. Uditnagar 131 148 147 144 158 160 ।୨57 138 129 146 143 133 165 124 
3. Bisra Chowk 115 141 142 106 137 171 ୫83 122 120 184 134 138 78 ।।୨7 
4. Ambagan — 146 116 118 79 ୨୨5 123 123 120 117 128 143 31 


TABLE-22 
HOURLY NOISE CLIMATE { NC ) LEVELS IN ROUNRKELA 
- oD 
1. Panposh 23 23 16 
2. Uditnagar 


3. Bisra Chowk 15 
4. Ambagan 29 19 ।୨ 


HOURLY AVERAGE OF NOISE LEVEL. IN ROURKELA IN OB(A) 


ia: loos! bn {A} 


- Sam- 10 11 1in- 1pm- 2pm- 
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Figure-26 
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Gam- 7am- 6am- Sam- 10 11 
7am 8am Sam 10am em- am- 
11am 12n 


12n- 1pm- 2pm- 3pm- 4pm- 5pm- 6pm- 7pm- 8pm- 
1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 


—#s— Ambasgan —@— Bis ra chowk —4=— Panposh —o— UdHinagar 


Figure-27 


HOURL Y NOISE POLLUTION LEVB. ( Lnp) IN ROUNICS.A 


Lnp in dB(A) 


40 

20 

0 

Gam- 7am- Sam- Sam- 10 11 
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HOURLY TAASMC MONE DEIR (T?¢) D4 NOUNS. A 
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Figure-29 


The average noise level {dB{A}} in the day in different 
locations as measured is presented in the following. 


Ambagan area- 80.2, Bisra chowk- 79.9, Uditnagar 
area- 7 1.1 and Panposh area- 76.9 


12n- 
1pm 2pm 3pm 


1pm- 2pm- 3pm~ 4pm- 5pm- 6pm- 7pm- 8pm- 
4pm 5pm Spm 7pm Spm 9pm 


~—g— Bis ra chow k — x — Ambagan 


gure-28 


From the above it can be seen that the noise level in 
different locations exceed the limit prescribed. The av- 
erage noise equivalent, Leq for the day at Panposh, 
Uditnagar, Bisrachowk and Ambagan area have been 
determined and found to be 84.7, 82.4, 92.6 and 
92.5 dJB{A) respectively which indicates the maximum 
level at Bisrachowk area. Noise pollution level Lnp also 
varies with locations. Lnp levels remain in the range of 
99-132 dB{A} in Panposh area, 95- 129 dB{A} in 
Uditnagar area, 87- 139 dB{A} in Bisrachowk area and 
86- 121 dB(A} in Ambagan area. The maximum traffic 
noise index {TN} has been estimated at Bisra chowk 
area to be 183 dB{A). The noise climate, the difference 
of noise levels persisting in different localities of Rourkela 
in the day as measured indicates that the difference of 
noise levels remain more or less uniform in most of the 
time in all areas except in few occasions. 


£ >) i CC 
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SURFACE WATER QUALITY 


Grahmani is the second largest river of Orissa which 
originates by the confluence of river Sankh and Koel at 
Rourkela. It has the drainage area of about 39,033 
Sq.KM having drainage length of 800 KM. The annual 
average discharge of the river is 8310 MCM. of water 
to Bay of Bengal. Rourkela Steel Plant discharges its 
treated waste water through its polishing pond, lagoon 
at Panposh which is the major polluting source of 
Brahmani river. Untreated Municipal waste water is also 
being discharged into Brahmani river. The water qual- 
ity of Branmani at both down stream and upstream of 
confluence of waste water reveals the pollution of river 
due to such discharge of both industrial as well as mu- 
nicipal waste water. 


Table 24 to 25 indicates some selected water quality 
parameters in the year 1996-97 at the up-stream and 
down-stream of confluence. The Central Pollution con- 
trol board has classified the water river Brahmani {Ex- 
cept in the tidal zone) as Class-C water on the basis of 
its designated best use, which means that the water 
should be suitable for public water supply after con- 
ventional treatment and disinfection. The designated 
best use classification of river water is indicated in Table- 
27. The results obtained from the analysis of both up- 
stream and down stream water quality compared with 
designated best use table shows that the pH value re- 
mains well within the prescribed limit of Class-C water. 
The Ammonical Nitrogen in the down stream water 
remains squarely high throughout the year than the 
upstream. The reason of such higher Ammonical Ni- 
trogen in the down stream can be attributed to the fact 
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of release of industrial waste water containing such 
pollutants. But, there is no standard prescribed for the 
parameter in the classification of water on the basis of 
designated best use. The important parameter is bio- 
chemical oxygen demand (BOD), the value should be 
less than 3 mg/l! in Class-C water which is not so, in the 
down stream of confluence of waste water discharges. 


High value of total coliform has been observed through- 
out the year. Since the untreated sewage from Rourkela 
City is discharged directly to the river, such high value 
of coliform is found in the down stream water. Earlier, 
the sewage along with industrial waste was passing 
through the existing polishing pond of Rourkela Steel 
Plant, but after segregation of industrial waste from 
waste water coming from the municipality area by con- 
structing the parallel drain in order to decrease hy- 
draulic load of the lagoon, the sewage along with 
storm water of the town is being diverted and dis- 
charged directly to the river without any treatment. The 
total coliform level remains more than the standard for 
Class<C river particularly unfit for drinking directly. How- 
ever, the presence of coliform in water as described 
above cannot be ascribed to industrial pollution. 


In addition to the existing pollution control measures 
adopted by RSP additional measures are necessary for 
treatment of both liquid and gasses discharge so as to 
meet the required standard prescribed by the State Pol- 
lution Control Board for discharges into inland surface 
water body. 
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TABLE-23 
ORINKING WATER STANDARD 
{Manua! on Water Supp!y & Treatment 
Characteristics 


é 


ETT 


1. Turbidity NTU 2.5 10 

2 Colour 50 25 

3 Taste & Odour Unobjectionable Unobjectionable 
4 pH 7.5-8.5 > 8.5-9.2 
5. Total dissolved solids mg/l 500 1500 

6. Total Hardness mg/l 200 600 

7. .Chtoride as C! mg 200 1000 

8. Sulphate as SO, mg// 200 400 

9. Fluoride as F mg/! 1.0 1.5 

10. Nitrate as NO, mg/! 45 45 

i. Calcium as Camg/! 75 200 

12 Magnesium as Mg mg/1* 30 150 

13. iron as Fe mg/l 01 1.0 

14 Manganese as Mn mg/l 0.05 0.5 

15 Copper as Cu mg/l 0.05 1.5 

16.. Zinc as Zn mg/l 5.0 15 

17. Phenolic compounds mg/l 0.00! 0.002 

18. Antonic detergents mg/l 02 1.0 


Mineral Oi! ; 0.3 


TOXIC MATERIAL 


20. Arsenic as AS mg/! 0.05 20.05 
21. Cadmium as Cd mg/l 0.01 2 0.01 
22. Chromium as Cr mg/l 0.05 2 0.05 
23. Cyanide as Cn mg/ 005 ± 0.05 
24. Lead as Pb mg/l 0.1 20.1 
25. Selenium as Se mg/! 0.01 ±z 0.01 
26. Mercury as Hg 


TABLE-24 
WATER QUALITY OF RIVER BRAHMANI (Up-Stream)} 


Parameter Months 1996 

Feb _ Mar Apr May Jun July __Aug _Sep 
pH 7.3 7.4 — 7.8 7.5 7.5 7.5 7.8 7.4 7.4 7.5 
BOD 42 32 — 3.0 22 18 6.0 4.0 46 6.2 3.0 
COD n 8.0 5.6 — 14 68 52 IS 12.2 14 15 12.4 
Ammonica! 


Nitrogen 0.7 0.56 0.4 0.32 ND ND ND 0.2 


78 79 77 271 72 73 8.3 7.5 7.6 
3.8 2.4 8 20 40 3.0 42 4.4 2.8 
82 12.0 58.2 64.0 ।32 8.0 12.0 15 9.6 


0.୨ — 0.38 0.08 ND 0.25 0.2 0.54 0.4 
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TABLE-25 
WATER QUALITY OF RIVER BRAHMANI {Down tream)} 


Parameter Months 1996 
F 

pH 7.6 68 78 77 76 69 

BOD 8.0 ୨.୨3 64 8.2 ।0.4 24 

COD 27 27 30 24 46 76 

Ammonica! 

Nitrogen 19.5 20.0 


Parameter 
no 
pH 76 72 ୨77 ୨76 ୨77 68 


7.3 77 72 74 73 74 
20 13 12.6 !0.2 ୨6 ।20 
62 53 56 42 23 32.4 


9.6 8.7 14.6 182 150 12 


97 
I 
7.0 6.8 6.9୨ 7.4 7.4 7.4 


80D 8.8 ୨.6 72 76 165 18.5 20.4 26 70 ।୫8.6 124 13.2 


COD 20.2 32.4 36 32.4 56 52 
Ammonica! 


66 64 62 54 47.6 49.2 


Nitrogen 162 148 N13 17.1 128 21 24.5 150 70 20 12.3 


The variation of pH of the water samples is uniform 
throughout and remains consistent except few 
occassion.The parameters BOD, COD and Ammonical 
nitrogen in the down stream water of river Brahmani 
are in the higher side indicating the pollution level of 
river. The higher values of BOD has been caused not 


only due to the industrial source but also due to the 
discharge of untreated sewage from the city area to 
the river directly without any treatment. The higher 
values of ammonical nitrogen may be attributed to the 
release of the pollutant from the industrial sources only. 


TABLE-26 


CLASSIFICATION O 


F RIVER WATER 


Allowable uses 


Drinking water source without conventional treatment but after disinfection. 


Out door bathing. 


Drinking water source with conventional treatment followed by disinfection. 


Fish culture and wild life propa 


gation. 


Irrigation, Industrial cooling and controlled waste disposal 
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TABLE-27 
CLASSIFICATION OF WATER DESIGNATED BEST USE 


Designated Best Use 


Drinking water source without conven- 


tional treatment but after disinfection 


Out door bathing, swimming & water 
contact sports 


Drinking water source with con- 
ventional treatment followed by 
disinfection. 


Propagation of wild life and 
fisheries 


Irrigation, Industrial cooling & 
controlled waste disposal 
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Required parameter 


1} Total coliform organism MPN/100 ml shall 
be 50 or less 

ii] pH between 6.5-8.5 

in) DO= 6 mg/L. or more 

iv} BOD= 2 mg/L or less 

v) Note: There shall be no visible discharge 
of domestic or industrial waste 


I} Total coliform organism MPNZ/100 ml 
shall be 50 or less 

ii] pH between 6 5-8.5 

ii] DO= 5mg/L or more 

rv} BOD= 3 mg/L or less 

v}] Note: All domestic and industrial waste 
water discharges upstream of bathing 
places shall be so regulated that the stream 
standards are maintained and that there is 
no visible floating matter including oil at the 
bathing places. 


1] Total coliform organism MPN/7100 ml shall 
be 5000 or less. 

Ni} pH between 6.0-9.0 

ii} DO 4 mg/L or more 

iv) BOD, 3 mg/L or less 

v} Note: All domestic and industrial waste 
water discharged into this water shall 
necessarily be treated to ensure 
maintenance of stream standards and 
discharge points shall be kept sufficiently 
away from the abstraction point. 


i] pH between 6.5-8.5 
ii) DO: 4 mg/L or more 
iii) Free Ammonia {as N} : 1.2 mg/L or less 


1) pH between 6.0-8.5 

ii} Electrical conductivity at 25 deg.C. max. 
2250 mho/cm 

ii) Sodium absorption ratio : Max: 26 

iv) Boron Max: 2 mg/L 
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Waste water discharge outfall of RSP 


Nallahn caring industrial waste water 
to lagoon 


i ef aD 


Nallah carrying industrial waste water = anon 


al ed Aturicipal domestic waste water 


Waste water drain carrying effluent of RSP Confluence of Lagoon discharge with river Brahmani 
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TABLE-28 
TOLERANCE LIMITS FOR IN LAND SURFACE WATER SUBJECT TO POLLUTION 
Characteristics Unit ———Tolerance limit for different Classes 


C D E 


pH value {Min} = 6.5 6.5 6.5 6.5 6.0 
[Max] = 8.5 8.5 85 8.5 8.5 


DO {Min} mg/l 


BOD 


mg/I 


TOS 


mg/l 


Colour hnazens/unit 300 


Odour 


Unobjectionable 


Taste Tasteless 


Chloride 


Tota! hardness 
as CaCO3 


Calcium hardness 


Magnesium hardness 


iron 


Manganese 


Copper 


Sulphate 


Nitrate 


Chloride 


0.002 0.005 


Phenolic compound 


Mercury mgs! 0.001 — 0.00! — — 


Cadmium 


Selenium 


Arsenic 


Cyanide 


Lead 


Zinc 


Chromium 


Anionic Detergent 
as MBAS 
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Charactertstics 


PAH Micro gm/1 


Mineral Oil mg/! 
Barium -do- 
Silver -do- 


Pesticides or 
insecticides 


Alpha emitters 
Beta emitters 


Total coliform MPN7Z100mI 


Tolerance limit for Diff. Classes 
B C D 


absent 


DO: Dissolved Oxygen, BOD: Biochemical Oxygen Demand, TDS: Total Dissolved Solids, PAH: Poly 
Aromatic Hydrocarbons 


Quality of Lentic water bodies. 


Ponds, tanks and still water bodies are important inte- 
gral part of social life of people in water scarcity areas. 
Where community water supply has not been provided 
in some part of the urban area or in encroached or 
unauthorised dwellings developed in the city which do 
not have a regular water supply by the urban services 
department, those still water bodies are very important 
and are used for a variety of purposes. 


The quality of those lentic water bodies, over the years 
undergo deterioration in their quality due to rapid silt- 
ing, abuse by the ever increasing population and other 
natural damages. Since the water of the ponds near 
habitation is used for bathing and drinking purposes, 
apart from adverse effect on ecology and aquatic life, 
bathing also pose serious health hazard to the people. 
Various pathogenic microorganisms cause transmission 
of various diseases. Since bathing is the medium through 
which the diseases are transmitted, hence for this rea- 
sonit is considered as one of the important criteria and 
the stipulated standards in the classification of fresh 
water bodies. 


With this view, samples from different ponds in Rourkela 
have been collected for study of their quality with re- 
spect to various physicochemical parameters. Four dif- 


ferent ponds situated in different locations of Rourkela 
have been identified and the location of individual 
ponds along with other details are as follows. 

| OC OE eT 

It is situated in ward No.4 of Rourkela Municipality area. 
It is in this slum area where about 8000 people use the 
water mainly for bathing and washing purposes. The 
seepage of sewage from drain is the main polluting 
Source and the colour of the water is green due to the 
luxuriant growth of algae. 


AAP Codi, Pomel 


This is situated inside the Orissa State Armed Police {OSAP 
campus} and approximately 2000 people living in the 
slum area near this campus use this water mainly for 
bathing, washing purposes. The colour of the water 
has not been turned to any objectionable colour and is 
aesthetically acceptable. 


3 Keo Ce eho 


It is situated in Rourkela municipality area near DAV 
School and approximately 1500 people living in nearby 
slums use this water. Bathing of cattle and washing of 
clothes are the major activities. The water is muddy. 
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4 Sector 19 pend 


It is situated in sector 19 and the original objective of 
this pond was to cater the need of water for the popu- 
lation of Ispat market area. Subsequently due to pres- 
sure on the use of pond water the water has become 
unaesthetic and is only used for vegetable washing at 
present. 


Significance of important Parameters: 


pH : The pH of natural water is affected by various 
Physical and biological processes both natural and an- 
thropogenic. Acidic or alkaline water have the ability 
to leach many metals and can be detrimental to certain 
vital biological processes. pH range for fresh water 
aquatic life should be 6.5 - 9.0. 


Total Dissolved Solids{TDS): Total dissolved solids 
is generally due to the soluble inorganic salts present in 
water. Excess TDS are objectionable in drinking water 
because of physiological effects and unpalatable taste. 
Though dissolved solids have negligible effects on 
aquatic life, but settleable and suspended solids should 
not reduce the depth of light penetration by more than 
10%. 


Hardness: Hardness is caused due to the presence of 
sulphates, bicarbonates, nitrate etc. of calcium, mag- 
nesium and iron. Hardness of 150 mg/I or more is 
termed as hard water. Hard water does behave equally 
as soft water for human consumption. 


Biochemical Oxygen Demand: Water containing 
high organic substances encourages the growth of de- 
composers which require excess oxygen to decompose 
the organic material present in water bodies. The 
amount of oxygen required for this activity is Known as 
Biochemical Oxygen Demand (BOD). It is a measure of 
the contamination of water. 
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A cursory glance through the results as mentioned 
above Table-29 indicates that all the pond water of 
Rourkela are deficient in one or more parameters. Since 
pond water is a still water body, lentic system, the quar 
ity is influenced by the inflow of sewage. surface rur- 
offs. This fact has been revealed from the values of BOD 

Since BOD is result of organic load, the factors respon- 
sible for such cause are practice of open defecation on 
the banks as well as decomposition of domestic waste 
dumped in to it. Since fecal matters contain nutrients 
such as nitrogen and phosphorus, induce the growth 
of algae which on decay also contribute to the organic 
load. 


Due to various types of activities which contribute to 
the pollution of pond water, the most practical and ef- 
fective solution will be to pump out the polluted pond 
water, clean the bottom deposits and then fill with clean 
fresh water. This may be cost prohibitive but certain 
activities such as prohibiting defecation on the banks 
and cleaning of algae will certainly help to improve the 
quality of pond water. 


Quality of Ground Water: 


Depth Study: 

The monitoring of Ground Water Sources has been 
carried out by Central Ground Water Board. There are 
four hydrograph stations in the area. In order to know, 
the ground water depth which varies from place to 
place, two seasonal! data have been collected. one for 
pre-monsoon and the other for postmonsoon which 
has been presented in Table- 30. The Depth varies 
from place to place with variation of surface ecology 
and as well as with season. 


TABLE-29 
POND WATER QUALITY OF ROURKELA. 


AlNo. Location 
1. Near DAV School 
2. Gopabandhupatli 


3. OSAP Campus 
4. Sector: 19 
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Uditnagar 


Vedvyas 
Bondamunda 


Jada 


Quality Study: 


The solid waste generated from both the industrial as 
weli as domestic sources 1s usually dumped on land. 
Depending upon the characteristics of the substances 
dumped leaching takes piace thereby contaminating 
the land as well as ground water due to percolation of 
leachate. Rourkela Steel Plant has two nos. of dump 
yards outside its industrial premises for dumping of dif- 
ferent solid wastes generated from its various sources. 
There is also one Municipal Refuse Dump Yard in the 
city used for land filing by dumping garbage. Since 
the domestic refuse contains some of the objectionable 
material which not only has adverse affect over the 
surface but also the material if leached can contami- 
nate the ground water There has been many instances 
of spreading of water borne diseases due to run off as 
well as leaching of urban refuse at several parts of the 
globe. Keeping the above in view, in order to assess 
the impact of such open dumping of both industrial as 
well as domestic waste, ten ground water samples (Tube 


Well Water} have been collected from different corners 
of the area. The details of the locations of sampling 
points has been indicated in Table-31. The physico 
chemical analysis of the samples collected is presented 
in Tabte-32. 


TABLE:31 
LOCATION OF SAMPLING POINTS: 
୮ aa TRAE 


Deogaon 

tal Tanki area 

Tarkera village 
Civit Township 
Vedvyas area 


Basanti. Colony 
REC Campus 

Koel Nagar 

Bonda Munda 
Plant Site area opp: 
Hirakud Dump Yard 


= 0 9 NO nb WN 


TABLE- 32 


PHYSICO CHEMICAL ANALYSIS OF GROUND WATER SAMPLES 


. Civil Township 


. REC Campus 
. Koe! Nagar 
Bondamunda 


E 
2. 
a: 
4 
5 
6. Basany Colony 
7 
B 
SH. 
10. Plat Site 


{ all the values are in PPM except pH & Cond. | 


Digitized by srujanika@gmail.com 


‘ 4 a0 7 " 
WASTE WATER DISCHARGE CAUSING POLLUTION 


Digitized by srujanika@gmail.com 


To assess the ground water quality in Rourkela City a 
total of ten numbers of ground water samples have 
been'‘collected {all from deep tube wells} . The sam 
pling points have been selected according to the loca- 
tion and further use. Most of the locations selected are 
in thickly populated areas and the tube well caters to 
the needs of demand for domestic use. The water 
quality which is found in deteriorated condition would 
cause damage and affect the health of population in 
that locality. 


A brief illustration of the physico chemical parameters 
as found from the analysis of the samples is given be- 
low: 


PH’ A lower value below 4.0 produces a sour taste 
and the value above 8.5 has an alkaline taste. A higher 
pH not only accelerate the scale formation in pipes but 
also reduces the germicidal potential of Chlorine. The 
PH of water in the area varies from 5.5 to 7.06. The 
lowest value of 5.5 has been recorded at REC campus 
which may be due to the high iron content found to 
be 6.9 mg / I. Major use of that tube well water is for 
drinking purpose and people complain about incipid 
taste after cooking. The maximum value of pH is found 
at Cvil township area {7.06} which is almost in the neu- 
tral range. All other values of pH as found out are within 
the safe limit. 


Conductivity: jt is a rapid method to have some idea 
about the dissolved solids present in water samples. A 
higher value of conductivity of water sample indicates 
soluble solids thereby indicating presence of pollutants. 
The values recorded for conductivity in water samples 
collected in Rourkela area are within tolerable range. 
The minimum value of 81 mg/!. has been found at the 
water sample collected from REC campus and the maxi- 
mum value of 854 has been found out at Lal Tanki area. 
Tota! Dissolved Solids: TDS denotes mainly various kinds 
of minerals present in water. The concentration of dis- 
solved solids is an important parameter in drinking water 
and other water quality standards. It imparts a particu- 
lar taste to the water at higher concentration and also 
reduces its palatability. The TDS value found in the water 
samples of Rourkela in the range of 14 mg/! to 426 
mg/l! where the minimum value is found at REC cam- 
pus and the maximum at Lal Tanki area. Alt the water 
samples having TDS in the above range are non/saline 
in nature according to the US Geological Survey Classi- 
fication. And also the values are much below the pre- 
scribed WHO standard of 500 mg/l. 

Total Alkalinity: Alkalinity of the water is its capacity to 
neutralise the acid. Alkalinity in itself is not harmful to 
human health but the portable water supply should 
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have Alkalinity below 100 mg/!. The values obtained 
for Alkalinity in the water samples are in the range of 
34 mg/! to 282 mg/I. 

Totai Hardness It causes no adverse affect on health 
and generally hardness below 75 mg/l is termed as 
soft water and the above 150 mg/ is termed as hard 
water. A value of hardness more than 300 mg/l is clas- 
sified as very hard and not useful for domestic uses. 
The results obtained from the analysis of the water 
samples indicates the values of total hardness in the 
range of 22 mg/i to 370 mg/!. The lowest value of 22 
mg/! has been found in Basanti Colony area indicating 
the water to be soft whereas the samples at REC. 
Vedvyas and Tarkera are moderately soft as the values 
are below 150 mg/!. Two samples at Deogaon and 
Bondamunda have within 300 mg/l indicating water 
to be hard and the samples at Laitanki and piant site 
area are very hard since the values of the hardness has 
been found to be more than 300 mg/l. 


Because of dumping of various solid waste materials 
by both RSP as well as Municipality Authority which 
contain some heavy metals, there is a possibility of leach- 
ing of the heavy metals into the soil and thereby Corr 
taminating the ground water. The maximum permis- 
sible level for different heavy metals such as Copper 
Iron and Zinc are 1.5 mg/l, 1.5 mg/l and 15 mg/ re- 
spectively. The copper has not been detected in any 
of the water samples collected in the area indicating 
no teaching of copper from either industrial or munici- 
pal waste dumping. 


The values of Zinc as obtained from the analysis of the 
water samples collected vary from .0 1! mg/I to .38 mg/ 
1. Since the desired level of Zinc is 5 mg/!. None of the 
samples has exceeded the limiting values. However, 
the result indicates leaching of zinc from the waste 
dumping site confirming the presence of zinc in the 
waste dumped. 


l C ron fi: i 
and 1 i 1 All କା 
from the analysis of the water samples for Jron have 
exceeded the standard valye, Even higher values 6.9 


mg/I have been found in the water sample collected 
from REC Campus. And the samples from Vedwyas also 
indicate 5.3 mg/! Except these two, no other water 
sample indicated alarming figure of iron 


nies from n 
[a4 miss | It 
higherlead values, At Plant Site area and YO 
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Bondamunda area lead concentration has been found 
out to be .65 mg/l and .55 mg/I respectively. Such 
high values of lead in those two areas might have been 
caused due to the leaching from industrial waste and 
municipal waste dumped. The lead concentration at 
various sampling location indicates leaching from the 
dump site as the sites are nearer to the sampling points. 


The concentration of Cd and Ni were found in trace 
levels in all the water samples collected indicating no 
or negligible leaching from the dumped waste. 


Leaching from Wastedumps: 


The integrated iron and steel industry in Rourkela gen- 
erates various solid wastes during manufacture of vari- 
ous Salable product. Such waste differ in composi- 
tion, characteristic as well as physical state. A part of 
the waste is also dumped by the unit which may result 
due to long term exposure causing adverse health af- 
fects. The volume of waste generated from RSP is about 
34.17 % of total raw matenial consumption. RSP dumps 
about 48% of its total generation of waste on land. 
This include waste from Coke Ovens, Coal Chemicals 
Department, Blast Furnace, LDBP Stee! Melting Shop, 
Rolling Mills. Silicon Steel Mills. Foundry, Power Plants, 


0.33 


ND 5.0 Tr 


Near FP — 4.75 ND 


#. 


leached from the industrial waste material dumped in- 
discriminately on the land. The level of copper in the 
water has been found to be in the range of .42 to 10.5 
mg/1. The highest value of copper of 10.5 mg/l has 
been found at BF slag dump area. Such high value of 
copper in ground water is unusual and requires further 


and Fertilizer Plant. As estimated a total of 510,612 
Tons of dust and 60,697.02 Tons of Sludge is gener- 
ated per year from RSP out of which a part of both dust 
and sludge are dumped on land. 


Because of the large waste heaps piled in various parts 
of the area due to dumping of the waste generated 
from RSP not only the visual amenity gets affected but 
also it becomes unaesthetic. Such open dumping not 
only contaminate the nearby area but also substances 
dumped on top becomes wind borne and creates dust 
nuisance in the locality. There has been no barrier de- 
veloped around the dump heaps which could arrest 
wind blown material. This is also a factor for increase 
in SPM levels in the locality. 


Water samples from the Test Well in the dump yard area 
has also been collected in order to assess if any leach- 
ing of materials is caused from the solid waste dumped 
by RSP Six of such test wells have been identified and 
the details of analysis of water with respect to heavy 
metals leached into the ground are mentioned in 
Table: 33. 


TABLE:33 


GROUND WATER QUALITY (TEST WELL WATER} in PPM 


“253 - 
0.376 
0.18" 0:063 


0.18 
0.37 


0,213 
0.35 


Tr I 0.12 


0.25 


ft tis been observed that all the, water studied, contains high level of Zn, Cu and Pb which must have heen 


The value of Zn in few of the water samples have also 
been found to be in the higher range such as 1.95 - 
5.0 mg/l. The highest value of 5.0 mg/I has been ob- 
served inside the fertiliser plant area. 

This could be due to the leaching of the metal from the 
dumping of used Zn catalyst inside the plant. 


study in order to arrive at any concrete reasoning of The value of Pb in most of the water samples from iron 
such high figure. Since the source of the water is near nN | st mpareah nN a mor 
the BF slag dump area, the leaching of the metal from gr less uniform and found in the range of 2.21-2.62 
such waste may not be ruled out. / ximum permissible limit i mg/l). 

i VOSS 
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Status of soil: 

Un Rourkela both aerial discharge of pollutants from 
the industries as well as dumping of urban and indus- 
trial solid waste on the land cause the deterioration of 
quality of the soil. The large quantity of solid waste gen- 
erated from Rourkela Steel Plant is dumped in the dump 
yards of the steel plant. The disposal of the urban solid 
waste is done indiscriminately in the low lying areas of 
Rourkela. All these indiscriminate disposal of solid waste 
contaminate the soil and for this purpose a detailed 
Survey was conducted to assess the quality of the soil 
in and around Rourkela. 


21 Numbers of soil samples have been collected from 
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different locations of Rourkela and have been anaiysed 
for different physico-chemica! properties The sampling 
location has been selected considering the type of land 
use in the area. 


The soil of Rourkela on the whole is not very fertile ex- 
cept in the river valley area. Mixed black and red soil, 
red soil, gravely and lateritic soil are generally found in 
this area. These are in general open in texture and welt 
drained. 


The physical properties of the soi! as determined have 
been indicated in Table:34. 


TABLE:34 
PHYSICAL PARAMETERS OF SOIL 


ଛି 


Location 


Tarkera 
Deogaon 
Panposh 
Vedwyas* 
Vedvyas 
Civil Township 
Hanuman vatika 
Hanuman vatica* 
Sector- 9 area 
Sector- 8 area 
Bondamunda 
Bondamunda* 
Bondamunda 
Plantsite area 
Sita! para area 
Sital para area 
BF Slagdump 
Gaffur quarry 
Hirakud dump 
Hirakud gate 
Graveyard 


L. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


{* indicates the sample has been collected from the agriculture field} 


The classification of the soil as per the pH value has 
been done as per the range of pH according to the 
classification shown in Table:-35. 


TABLE:35 


CLASSIFICATION OF SOIL AS PER pH RANGE 


SBCA 


Highly Acidic 
Acidic 


Moderately Acidic 
Neutral 
Alkaline 
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The pH of 2! soil sampltes collected have been analysed 
for its pH in 1:5 soil suspension. Out of the samples 
analysed. no sample has been classified as highly acidic 
since pH value found not tess than 4.5. 5 Nos. of samples 
have been found to be in the acidic range of the soil clas- 
sification. The areas are Tarkera, Civil Township. Ring Road 
side (Sector 9} in the steel township, Sector: 8 as well as 
cultvated land near Bondamunda area wherein the pH 
of the samples were found below 5.5. 8B Nos. of samples 
such as in Panposh as well as Vedvwyas area Bondamunda 
area. and two waste dump site near Sital Para as well as 
Gaffur Quarry area are classified as moderately acidic since 
thevalues of the pH of the samples were within therange 
of 5 5-6.5 Only one sampte in the Deogaon area has 
been found to be in the neutral range of the soil classifi- 
cation. All the remaining 7 soil samples collected from 
Hanuman Vatika area, Hirakud Dump Yard area, Slag 
Dump area and plant site road has been found to have 
pH more than 7.3 which can be classified as Alkaline Soil. 
This classification of the soil as per pH value determine the 
type of vegetation to be grown in that locality which will 
have higher survival rate and also can sustain in that soil. 


The classification of the soil as per the total organic 
carbon has been done in accordance with the 
following: 

Classification of Soll Quality as per 
Organic Carbon contents 


The organic carbon content of the soil determines the 
productivity of the soil, if low. it affects by not able to 
produce enough organic matter for microbial activity. 
The values when termed as high are classified as good 
for microbial activity as well as increase in microbial ca- 
pacity. But higher organic carbon can also cause weath- 
ering of rocks present inside the soil by forming free 
carbon dioxide which in turn makes the ground water 
acidic. As per the above classification, seven samples 
have been classified as low, three as medium and eleven 
samples have been classified as high. None of the 
samples in the High Category generate any Carbon 
Dioxide contaminating the ground water. 


The ratio of the total organic carbon to total nitrogen 
value less than 15 to 20, usually have enough nitrogen 
to satisfy the requirements of decomposing the microf- 
lora and utilisation of NO, -N by plants. All the soil 
samples collected except in Tarkera, Civil Township, and 
Near Hirakud Dump Yard, have C/N ratio below ten 
which indicates the activity of microorganism in that 
soil are normal. In Tarkera, Civil Township, and periph- 
ery of Hirakud Dump Yard area, the C/N value are 13.8, 
11.1, and 13.5 respectively which indicates all the three 
soil samples have not enough nitrogen in them as com- 
pared to the total organic carbon. The productivity of 
the soil in those three areas, with respect to vegetation, 
may be hampered if proper care is not taken. The C/N 
values of the samples have been presented in Table: 
36. 


TABLE: 36 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 


Digitized by srujanika@gmail.com 


The nutrient content of soil determines its productivity 
for various plants to be grown. Sodium in the soil 
samples are found to be in the range of .006-0.05. Its 
value is lowest in the samples at plant site road and 
near Sital Para Dump area. The maximum value of the 
sodium has been found in the soil samples collected 
from Deogaon and Tarkera area. 


Potassium content of the soil also vary from 0.02-0.24. 
A total of 5 numbers of samples at Vedvwyas, Sector: 9 
Ring Road, Jubilee Park area, Plant Site area, and near 
the Burial ground are having minimum values of Potas- 
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sium whereas soil from Sitalpara Dump yard area com 
tains maximum Potassium. 


Since the top soil has been analysed for different physi- 
cochemical parameters the heavy metal contents of it 
is either discharged by aerial disposition or by leaching 
from different dump yards of RSP Samples nearer to 
the dump site and nearer to elevated sources of emis- 
sion of RSP have been analysed for various heavy metal 
contents like Nickel, Lead, Cadmium, Iron, Copper, Zinc 
and Chromium. The analysis result of the heavy metals 
in soil samples have been presented in Tabte-37. 


TABLE: 37 
HEAVY METAL COMPOSITION OF SOIL IN PERCENTAGE 


Location 


Deogaon 
Panposh 
Civil township 
Hanuman vatika* 
Bondamunda 
Plant site Road 
Sital para dump 
BF Slag dump 
Gaffur quarry 
Hirakud gate 


l. 
2. 
3: 
4. 
5. 
6. 
7. 
8. 
9. 
IC Q 


The value of Nickel varies from .002-.007 Its value is 
minimum at samples near Hanuman Vatika, Sector:9 
Ring Road, Near Gaffur Quarry and Plant Site road. 
Maximum value of Nickel has been found in soil samples 
of Sitalpara dump yard site which may be due to the 
leaching from the dump yard where various types of 
solid waste generated from RSP is being dumped. In 
two samples near Vedvyas and Bondamunda area, the 
absence of the Nickel has been found out. Vedvyas 
being at a far off place from the Steel Plant, there is 
remote chance of aerial deposition as well as leaching 
of the metal from any dump yard. 


Lead in the range of 0.06-0.31 % was detected in the 
region. 


rop land of Bon a! r h 
{ il all th | h 

more than 0.1%. The soil samples near ring road at 
sector: 9, the value of lead has been found to be the 
maximum which may be due to the emission from ve- 
hicular exhaust since the site is far off from RSP Soil 
samples near Sitalpara Dump and Blast Furnace Slag 
Dump area have higher values of Lead. This higher 
values of Lead in the soil indicates the probability of 
leaching of the metal from the respective dump sites. 


Cadmium has not been found in any of the soit samples 


as it is expected because it is not used in the manufac- 
turing process of iron and steel. 


Sl 
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Industrial Solid Waste: 


The integrated iron and steel industry generates vari- 
ous types of solid waste during manufacturing of sal- 
able products. Those waste when disposed on land 
generates various environmental problems. such dis- 
posal may cause adverse health effects. The degree of 
adverse effect is govemed by factors such as rate of 
leaching. adsorption, bioaccumulation and chemical 
degradation etc. 


RSP having a production capacity of 1.8 MT per annum 
of Steel, generate solid waste of about 34.17 % of total 


raw materia! used. The total generation of waste in 
RSP in 1996-97 was 2.20 million tons. The majority of 
which is slag generated from iron and steel making. A 
total of 0.58 million tons of dusts and sludge gener- 
ated from various processes in RSP Out of the substances 
generated . depending upon their constituent usually 
those are either reused or recycled in the process, or 
sold. The substances which are generated from fertiliser 
plant as well as power plant are also disposed with the 
steel plant waste in common disposal yard. The sche- 
matic diagram of substances arising, sold and dumped 
in RSP is indicated in the following figure. 


SCHEMATIC DIAGRAM OF WASTE DUMPED, USED AND SOLD IN RSP DURING 1995-97 


There are total of six nos. of dump yard earmarked for 
dumping of waste generated from RSP of which two 
dump yards namely Blast furnace slag and flue dust 
dump yard and Sital para dump yard are outside the 
factory premises. Such large quantity of waste dumped 
on land not only affect the air and water quality, but 
also the aesthetics. 


Hospital Waste: 


The waste generated from Hospitals, Nursing Homes 
and Clinics is both hazardous and infectious which 
needs to be treated properly before disposal. At present 
the waste generated from Health Care Facilities of 
Rourkela are dumped along with urban solid waste 


which poses great risk to human health and environ 
ment. 


There are two Govt. hospitals, one public sector hospi- 
tal and about 15 Nursing Homes and Clinics within the 
Rourkela Municipality area. Both biomedical waste as 
well as domestic waste generated from hospitals and 


nursing homes are indiscriminately disposed. The bio- 
medical waste is termed as contagious waste and vari- 
ous recommendation for disposal has been proposed 
by several international bodies which are as follows: 


f] Contaminated waste 


g) Surgery parts 
h) Dialysis Untt 


Key: AcSterilisation with incineration and autoclave. 
C- Cremation 
L- Land fill 
l- Incineration 
N- Excluded 
S Sterilisation in autoclave 
CDC - Center for control of infectious diseases 
JCAH- Joint Commission for Hospital Problem [USA} 
EPA - Environmental Protection Agency 
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Untreated Municipal waste water discharged to river Solid waste dump of RSP 


SMS slag dump area of RSP Urban solid waste dump yard 


Urban solid waste dump Roadside disposal of urban refuse 
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Sl.No. 
in kg. 

Ispat General Hospital 
Rourkela Govt. Hospital 
Lons Hospital 
Bethel Hospital 
Rotary Hospital 
Sub-Div. Hospital! 
E S | Hospital 
Shanti Memorial Hospital 
City Hospital 
Vesaj Patel Nursing Home 
Sudha Nursing Home 
Khosla Nursing Home 
Ambica Birsa Munda Hospital 
Mini Nursing Home 
Arifog Nursing Home 
Meher Hospital 
Prasanti Hospital 
Godhuli Nursing Home 


NN 
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All the values expressed above are in Kg/day. and it has 
Deen indicated by the Hospital Authorities that about 
] kg/day per patient of solid waste is generated. It has 
been estimated about 200 kg/day of Bio-Medical waste 
and about 800 kg/day of Domestic Waste from differ- 
ent hospitals and nursing homes are generated in 
Rourkela. Thus a total of 1000 kg/day of solid waste is 
generated from the hospitals and is usually dumped 
along with municipal garbage thereby increasing the 
chances of contamination and infection in the city. 


URBAN SOLID WASTE 


The total collection of urban solid waste from Rourkela 
excluding the steel township is being done by Rourkela 
Municipality for which about 450 Sweepers have been 
engaged for the purpose. The Sweepers are maintain- 
ing the cleanliness of the area by sweeping the resi- 
dential and commercial area in rotation and also clean 
the drains. The sweeped out garbage is taken to a 
common point where from it is transported by trucks 
and tractors to the disposal site. About five trucks and 
six tractors of the Rourkela Municipality are engaged 
for transportation of the waste to final disposal for land 
filling or for dumping. In Rourkela the common prac- 
tice is to dump the urban refuse indiscriminately de- 
pending upon the choice of the drivers of the garbage 
transporting vehicles. Some times the low line area in 
the nearby locality are preferred for disposal of the gar- 
bage. 


Bio-Medical Waste 
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DETAILS OF HOSPITAL WASTE GENERATED AT ROURKELA. 
Name of the Hospital 


Domestic waste 
in kg. 


The nor-putrescible waste both combustible or non- 
combustible include paper, wood, rags, rubber and 
plastic etc. and metals, glass, ceramics, stones and dirt 
etc. respectively. The sources of such waste are houses, 
solid waste from open drain, market places. institutions 
and hospitals etc. Along with those refuse, residues of 
solid fuel such as wood. coke and coal used by the city 
dwellers generates waste which is disposed off. Both 
demolition and construction activities in congested ar- 
eas of Rourkela are dumped on the roads which is then 
collected by the municipal workers and disposed off in 
common yard. 


Rourkela Municipality area has been divided into 23 
wards and refuse collection bins have been provided 
in major areas. Refuse are thrown in the demarked 
area and also other places. Some of the recyclable 
materials are usually picked up by the rag pickers. tnsti- 
tutions and offices have their own system of waste col- 
lection which are dumped outside the campus and 
subsequently collected by the Municipality Employees. 
Most of the shopping complexes as well as recognised 
market places in the Municipality areas have waste 
dumping space which is then cleared by the sweepers. 


AS obvious, the densely populated areas of Rourkela as 
well as Market Areas generate more waste which needs 
to be removed daily. Waste from residential areas are 
normally transported once or twice a week. As such, 
there is no regular identified disposal area owned by 
Rourkela Municipality for such waste disposal. Presently 
the waste is dumped in the inside the city area near 
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Power House Road among the thickly populated area. 


There have been several drawbacks in the present sys- 
tem of collection, transportation and disposal of urban 
waste generated in Rourkela including steel township. 


mw ww wr 


Lack of organised garbage collection system. 

Lack of adequate storage facility. 

Lack of organised system of collection of waste from 
institutional establishments. 

Lack of adequate number of vehicles for waste 
transportation. 

Lack of proper transportation method causing spill- 
age 

improper handling of waste by workers leading to 
health hazards. 

Common disposal of hospital waste along with 
municipal waste. 


Immediate action is required for sanitary land fill in an 


economical acceptable practice for waste disposal, since 
such sanitary land fill has the following advantages: 


a) Public Health problem is reduced because of re- 
stricted breeding of disease carrying vectors. 


b) Reduction in odour nuisance and dust nuisance 


Cc] Area can be reclaimed and biological reclama- 
tion can also be possible 


d) If chosen properly can avoid ground water con- 
tamination. 


Besides the domestic and some of the medical wastes 
can be converted to manures by vermicomposting. 
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Health Status: 


Air Pollution has severe impact on health and with 
prolonged exposure the effect can be observed even 
after long time. The diseases currently suspected casu- 
ally related to air pollution are chronic bronchitis, em- 
physema, acute bronchitis, and bronchopneumonia 
etc., The diseases which have been discussed is based 
on the health data collected from different hospitals of 
the area. Disease figures pertaining to study have been 
collected from Rourkela Govt. Hospital, Ispat General 
Hospital, and Sub-Divisional Hospital, Panposh situated 
in Rourkela. The diseases considered for the study are 
namely upper respiratory track infection {URTI!} acute 
bronchitis, chronic bronchitis with emphysema and 
bronchopneumonia etc. It may be difficult to identify 
the population going to a particular hospital, attempt 
has been made to find out the percentage of patients 
suffering from particular disease on the basis of total 
nos. of patients suffering from respiratory problem. 


The study aimed at finding the main health hazards 
and their relation with surrounding environment. The 
yearly variation of total nos. of patients suffering from 
respiratory diseases and attending different hospitals are 
given in Table- 38. The nos. of patients treated for 
different diseases per year in each hospital collected for 
the period 1990 - 95. The description of the diseases 
discussed is detailed as below: 


b Upper Respirator, Tract Infecuenn 


Many types of suspended particles in the atmosphere 
possess antigenic properties and are capable of stimu- 
lating the production of specific antibody when inhaled. 
Further exposure to antigen upon sensitized in this way 
provoke allergenic reaction which causes pathological 
changes and disturbances of function in the tissue wher- 
ever reaction occurs. 
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Fy co fed 


This condition is an acute inflammation of the trachea 
and bronchi caused by pyogenic organisms. Other fac- 
tors of the diseases is a development of infections which 
include cold, damp. foggy and dusty atmosphere which 
allows dust to enter the bronchi. 


Cpe: Bree tat, 


Chronic Bronchitis develop in response to the long com 
tinuous action of various types of irritants on the brom- 
chial mucous. The most important of these are dust 
and smoke and fumes occurring has specific occupa- 
tional hazards as a part of the general atmospheric 
pollution in industrial cities and towns. 


In this study attempt has been made to correlate the 
effect of pollution to the diseases in different areas. On 
the basis of analysis IGH occupies higher position in 
comparison to other hospitals in the area. The possible 
reason for such high value is due to the number of 
affected persons being referred to this hospital. The 
total figure indicated reflects the number of affected 
people in the area as well as from other areas referred 
for treatment to this hospital. This is due to the avail- 
ability of better facilities and specialists in different fields. 


The diseases discussed are air borne and are caused 
due to polluted air and overcrowding, lack of timely 
and adequate medical aid and insanitation in the area 
as a result of which the resistance ofthe inhabitants is 
lowered to cause various diseases. The perusal of six 
years data {1990-1995} indicates the definite trend of 
increased number of affected people which indicates 
the severity of pollution existing in the area. The data 
collected from three different health care facilities of the 
area is presented in the following table. 


_ TABLE: 38 


plu Govt. Hospital 


URTI 

Acute Bronchitis 

& Chronic Bronchitis 
with emphysema 
Pneumonia 

Pleurisy 

Skin 


ub-Divisional Hospital: 
! URT! 
Acute Bronchitis 
& Chronic Bronchitis 
with emphysema 
Pneumonia 
Pleurisy 
Skin 


Ispat General Hospital: 
1. URT! 


2. Acute Bronchitis 
& Chronic Bronchitis 
with emphysema 
Pneumonia 2578 
Pieurisy 478 
Skin infection 15596 


12321 12672 


16039 17375 
2535 2717 
381 426 403 
16732 16968 t71i2 
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DISEASE RECORD DURING 1990 - 1996 


Ps 55 
URTI BRONCHITIS PNEUMONA SKIN INFECTION 


[9 ROURKELA GOVT. HOSPITAL DO SUBDIVISIONAL HOSPITAL MISPAT GENERAL HOSPITAL 


Since the sampling size and method employed for the survey does not perhaps strictly conform to recommended 
statistical procedures we refrain from making any quantitative generalisation on the health effects due to pollution 
inthe area. Nevertheless, the data presented in disease record Table, are suggestive for any one 
to discern certain qualitative trends in terms of increasing incidents of Bronchial and other 
respiratory diseases which prevail in the urban areas of Rourkela. 


58 


Digitized by srujanika@gmail.com 


Digitized by srujanika@gmail.com 


Digitized by srujanika@gmail.com 


Status of Vegetation: 


Tne establishment of giant sector of iron and stee! plant 
in Rourkela, during early sixties has attracted many 
people to this area to set up various ancillary industries. 
The decada!l changes of the population in the area has 
been observed to have tremendously increased thereby 
indicating more people migrating to the urban area for 
their lively hood. Number of buildings have been con- 
structed destroying the green cover of the area. From 
perusal of the land used pattern of the area, it can be 
seen that 62 % of the developed area is under use for 
residential purposes. Further vegetation play an im- 
portant role in survival of the mankind and realising 
this fact, plantation has been done by local administra- 
tion as well as steel plant authority in their area. There 
is a good vegetative cover developed in the steel town- 
ship indicating the earlier concern of environmental 
protection in residential areas. Since the ownership of 
the land in Municipality area lies with the private land 
owners and hence the greenery development in civil 
township area of Rourkela is insignificant for obvious 
reasons. The total greenery development in the steel 
township has been summarised in the following 
Table:39. 


TABLE-39 
STATUS OF VEGETATION GROWN IN 
STEEL TOWNSHIP 
Common Na 
Gambhar 


A 


[= 
Gméelina arborea 


I. 

2. Dalbergia sissoo Sisu 

3. Tectona grandis Teak 

4. Enthocephealus Kadamba 
5. Bauhinia perpuria Kanchan 
6. Bamboosa vulgans Bamboo 
7. Cassia fistula Sunari 

8. Albizzia lebbak Sins black 
9. Albizzia procera Siris white 
10. Melia azadiracta Neem 

Nn. Aegal marmelos Bela 

12. Zizifus jejuba Ber 

13. Pongamiaglabra Karanj 

14. Saraca indica Asoka 

15. Terminaha aufjun Arjuna 

16. Erg Jambusa Jamun 

17. imusops eleng! Baku! 

18. Phytlanthus emblica Amla 

19. Annona squamosa Custurd Apple 
20. Delonix regia Guilmohar 
2. Peltophorum feruginium Peltophorum 
22. Michelia champeka Champa 
23. Artocarpus heterophytlus Jackfruit 
24. Turminalia beterika Bahada 
25. Tabebuia spectabilis Taboubea 
26. Dodonia viscosa Dodonenea 
27. Holarrhena antidysentnica Kurei 

28. Simaroba glauca Simaroba 
29. Ailanthus excelsa Mahalinga 
30. Bombax Sps Simul 

31. Pobyalthea longifolia Devdaru 
32. Lagerstroemea Sps Jarut 

33. Kegelea pinnata 

34. Cassia alatha 

35. Gravetia pteridofolia 

36. Eucaliptus comenbuleniss Eucaliptus 
37. Azadirachta indica 
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Bahunia varigala 
Hibiscus species 
Astonia scholars 
Mictenthus arbontniis 
Acacia holosinsia 


Terminaka tementosa 
Bahia tomentosa 
Celtis tendra 
Medhuca Indica 
Terminalia cheba 
1xora superba 


It has been reported by the Horticulture department of 
RSP that there has been plantation of about 32, 19,000 
numbers of plants planted in an area of 1693 Acres 
under integrated plantation program upto 1997. In 
1997-98 there has been 76.000 saplings planted in 
the township. The species as indicated above, have 
been planted in different patches in the township such 
as green park, green valley, green meadow, and La- 
goon area in about 225 Acres, 50 acres, 85 acres and 
43 acres respectively. 


The above plantation areas have motorised lift irriga- 
tion systems. The species are well known for aesthetic 
and medicinal values, some of the species are also im- 
portant to regulate temperature, impart rain and help in 
purifying the atmosphere. The greenery developed in 
Durgapur Hill Range. will also yield commercial benefits. 


Growth Pattern Study 


The growth pattern of the vegetation developed in 
Rourkela has also been studied in order to assess the 
impact of environmental stress on the growth of plants 
in the area. Plantation done in both industrial premises 
as well as steel township area have been studied for 
two species and the details of the observations are fur- 
nished below: 

Species of Last Year Plantation has been taken into com 
sideration for the above study and the circumference 
of tree was measured at breast height {cbh], 1.35 m 
from ground. 

TABLE-40 


Sissoofl} 
SissoofT] 
— do — 
Sissoof{l} 
— do — 


— do — 3 9 LS 
{l) indicates industry & {T) indicates township 


It has been observed that the growth of the species 
under study has a better growth in the industrial envr 
ronment. However, a thorough and intensive study is 
required to unfold the actual cause of such observa 
tion. This study also opens up for detailed study of phy- 
tosociological analysis which will not only reveal the 
reason of such variation but also the importance value 
index of various species present in the area. 
Herbaceous biomass: 

A study was conducted to compare the herbaceous 
biomass of two sites located in the industrial town. The 


work was conducted by harvesting method ({ Using 
50x50 cm harvest plot}. The study indicated decrease 


61 


Digitized by srujanika@gmail.com 


62 


Euvironment Status of Rourkela 


in herbaceous biomass in Luakera area in comparison 
to other site. 


However, the herbaceous species diversity pattern 
exhibits a different trend. The diversity was more in 
Luakera area. The above study indicates the possible 
environmental stress on the photosynthetic 
bioproductivity. There are | 1 nos. of species found in 
Luakera area and 4 nos. of species in Sec-21 area. The 
vegetation of Sec-21 area shows the highest rate of 
biomass but lower species diversity. This may be due to 
the fact that the area is a commercial area and witnesses 
to the influence of the industry which is not far off from 
the place. Where as the Luakera area is far away from the 
industrial influence and also the biotic interference is less. 
This might be one of the reason of having more number 
of species diversities in that locality. 

Floristic Survey: 


Apreliminary study of the floristic survey was conducted 
in the area and the study is continuing to register the 
flora in different seasons. Four seasons data is required 
to complete the list of flora. 


The tree species composition in site which is away from 
the industry, appears to be more diverse with more 
species. A similar trend of diversity pattern was also 
noticed in case of shrubs and herbs. 


Air pollution Tolerance Index 


Vegetation sustains and supports biosphere. Any dam- 
age to vegetation results in imbalance of ecosystem. 
Plants act as a sink for the air pollution. 


Air pollution tolerance leve! of each plant is different 
and plants don't show any uniform behavior. Plant re- 
sponses to pollutants depend upon number of factors 
and the tolerance index for each plant can be deter- 
mined on the basis of those factors. Plants having higher 
index values are tolerant to air pollution and can be 
used as a sink or filter to mitigate the pollution. On the 
other hand, plants showing lower index values indi- 
cate less tolerance and can be used as indicator species 
for air pollution. 


Air pollution tolerance index (APTI) of tree species has 
been calculated basing on the method as suggested 
by Prof. Rao. For this the ascorbic acid content, total 
chiorophytl, pH of leaf extract as well as relative water 
content of the leaf have been taken into consideration. 


Chiorophytls are considered to be the most sensitive 
molecules to be affected by pollutants. 


A reduction in chlorophyll contents of plant is expected 
to bring about reduction in its productivity. 


pH of the leaf regulates the metabolic reaction and any 
alteration of the pH may lead towards disturbance in 
the metabolic pathways. Hence leaf pH is very impor- 
tant factor in consideration of tolerance index. 


Ascorbic acid is regarded as an antiphytotoxicant. It in- 
fluences resistance against adverse environment con- 


ditions due to air pollution. 


Water content in leaves help to maintain the physiologi- 
cal balance of trees. Any change in water content of 
leaves may cause the disturbance in physiology. 


Factors such as chlorophyll, leaf extract pH and relative 
water content generally show depletion under stress. 
Plants which can resist this depletion are expected to 
be resistant and have higher APTI values. 


37 nos. of plant species from different locations of 
Rourkela have been selected for APTI study. Plant spe- 
cies from both industrial premises as well as residential 
areas have been collected and parameters such as leaf 
extract pH, ascorbic acid. total chlorophyll and relative 
water content of the leaves were determined and the 
APTI value was calculated. The results have been indi- 
cated in Table - 41. 


Table- 41 
APTI VALUES OF PLANTS IN ROURKELA 


wins oon 
wow  —o 


ଅରିସି 


5 

5. 

7 

7 

6 

3 
5.72 
7.59 
5.86 
5.63 
6.05 
65.15 
5 

7 

3, 

B: 


© 


The species such as Bougainvillea spectabilis. Aegle 
marmelos, Ficus benghalensis and Plumeria acutifolia 
in the area have been found to be more tolerant tothe 
pollution since the APTI of the above species are found 
to be more than other species exist in the area. 
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SOCIAL DEVELOPMENT PROGRAMME 


‘Che areas 3,55,917 population {1991 census} repre- 
sents 6.2% of the districts population. The area has ex- 
Perienced an increasing population growth rate during 
the last decade 1981-1991. There are 2 urban pockets 
such as Rourkela Municipality area and Steel township 
area which comprises of 36 & 19 numbers of identified 
slums having population of 84,096 and 1,111,983 re- 
spectively. This growth of slum population has been 
observed during last five years because of the migration 
of the rural youth to this city in search of better living. 
HEALTH: 

The area can be compared with other areas of the state 
with respect to basic indicators of health status. Though 
high rate of respiratory diseases prevail in the area as 
mentioned in health status, the indicators such as decline 
in infant mortality and morbidity rate, higher life expect- 
ancy at birth and improved health care facilities indicate 
the health status of the people in Rourkela is high. 
EDUCATION: 

Rourkela has shown considerable achievement and is 
known as a maximum literate area. The Social environ- 
ment encourages education which is borne out of the 
fact that School enrollment from all the segments of the 
society including SC & ST and minority groups is high 
compared to other places in the State. This is because 
of employment opportunities to all segments of the so- 
ciety created in the giant public sector undertaking, RSP 
situated in Rourkela. Though there are facitities for pro- 
viding education to the slum children, the attendance is 
quite meek because of the poverty and the dropout rate 
of child education is as high as 99%. However, there is 
77.33% of literacy rate prevail in the urban locality. 
OCCUPATIONAL HEALTH 

Since the area is surrounded by many of the ancillary in- 
dustries besides Rourkela Steel Plant, the city population 
mostly consists of industrial employees who are exposed 
to many of the hazards during the work in various cat- 
egories of industries. The hazards are chemical, physi- 
cal or biological in form; mechanical risks involving ma- 
chineries of tools; and physical and mental strain from 
heavy monotonous intense or prolonged work. Health 
care facilities for occupational! hazards are provided by 
the large scale industries but the employees of small scale 
industries are covered under ES! scheme and two such 
ESI hospitals and dispensaries are existing in Rourkela. 
WOMEN WELFARE 

Women play a significant role in socio economic devel- 
opment of the area. This is indicated as high femate par- 
ticipation in the work-force, increase in female literacy 
rate, high female contribution to house hold economy 
and industrial dependency on female labour participa- 
tion. 

WEAKER SECTION DEVELOPMENT. 

The urban basic service introduced in the slum area of 
Rourkela is aimed for improving the living conditions of 
existing slum population. Emphasis on community 
participation and focus on mother and child care has 
been given priority under the above scheme. Different 
activities are carried out to fulfill the major objectives of 
the scheme such as : 

a} Reduction in morbidity and mortality rate of children 
b]) Free education of slum children 

c} Immunisation of child from TB, Polio, Titanus, Woofing 


Cough, Diphtheria and measles etc. 

d} Health checkup camps 

e} Proper Sanitation 

f) Training for Slum women for preparation of nutritious 
food from various daily used vegetables. 


Various developmental activities under economic devet- 
opment programme has also been taken up for the 
upliftment of urban slums. Such activities are :— 


a} Self employment scheme. 

b) ened more working days by increasing various 
work. 

Cc} Vocational training for youth. 

d} Helping small business firms for financial assistance 
through Banks. 

€) Providing public utility services such as ^Sulabh^ toi- 
lets at different slums. 


People both educated and uneducated, skilled and semi 
skilled will continue to migrate to this city in search of 
better living and the population of the city will be increas- 
ing. in absence of proper accommodation when they 
settle down in hutment, nearby Railway line, hill side or 
in low lying areas, of the town encroaching the govt. 
land thus increase the slum pockets. Since these areas 
usually are not recognised settlements, basic amenities 
like drinking water, drainage or approach roads are not 
available. Proper sanitation as well as safe drinking water 
will also be not available to them. Thus the living condi- 
tions in the areas is adversely affected and the people 
are susceptible to various diseases due to insanitary con- 
ditions prevailing in those areas. 

AREAS OF CONCERN 

The quality of industrial working environment in the area 
varies considerably and only Rourkela Steel Plant has 
formal health and safety arrangements for their employ- 
ees. If health and safety issues are not given greater con- 
sideration, the workers of other industries in the area wall 
be placed at risk. 


Because of increased unemployment conditions, and 
rapid increase in influx of rural youth to the city. the law 
and order situation is bound to affect adversely generat- 
ing more and more crime rate at Rourkela. 


Rourkela is not an exception from other cities of India 
where it becomes difficult on the part of the authorities 
to have any control over the increasing thrust on City 
Slum Population. Hence, more attention is needed by 
the authorities to improve the qualty of life of the people 
living in slum areas. 


ECONOMIC DEVELOPMENT PROGRAMME 
Urban Development: 
UraAR Areas and hire ces clef ment 


The main urban areas in the municipahty are Rourkela 
Municipality Area, Steel township area. AS per 1991 cen- 
sus the total population of Rourkela, both Municipality 
area and steel township area was about 3,55,917 which 
constitutes around 22 6% of the district population and 
67.8% of the total urban population of the district tt is 
believed that by the end of century there will be increase 
inthe number of people residing in urban area as it is pro- 
jected that people will continue to migrate from rural to 
urban areas 


Urn Intrasi ce Hore and Eran otro td bse 
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At present the water requirement for both 
the areas. Municipality as wett as steel township. is met 
from the fresh water resources. river Brahmani and river 
Koel respectively. The integrated iron and steel unit 
which is the largest industrial unit in the area also draws 
water for its requirement from river Brahmani. Since the 
urban population in the area is on the increasing mend. 
the demand for fresh water in the area will increase 
moderately The demand of water for requirement of 
modemised Stee! Plant, also putting pressure on the fresh 
water extraction from nver Brahmani. Presently the ur- 
ban area consume about 18 mgd water as compared to 
12 mgd forindustry In coming years, this water distri 
bution pattem is expected to change. Since the urban 
population will change so also the demand for fresh 
portable water. Since the industnalisation in the area has 
reachedits saturation. it is believed that the water require- 
ment for industnal requirement will not increase in the 
same proportion as the domestic requirement will boost 
up. At present, the supply is done from river Brahmani 
and Koe! and since’ there is no other water sources, the 
future dernand will be also met from the existing sources. 


Geren Me 


There is no sewerage system at Rourkela. The sewage 
flow in open drain and populationincrease puts pressure 
on the waste water discharges leading to human health 
hazards and also contamination of soil, surface and 
ground water. Cross contamination of drinking water 
with untreated sewage is another potential problem. 
During monsoon the problem aggravates and infiltration 
of contaminated rain water into the water distribution 
system can also occur. 

tél rl ber ule 

The demand for residential housing in the area will in- 
crease sharply to accommodate the population migrat- 
ing to the cities. This new influx of people will likely in- 
crease land prices and induce further construction of 
muitistoried apartments and building blocks, which will 
further overload strained infrastructure. Current landuse 
plans and responsible planning institutions are not ca- 
pable of effectively handling new growth patterns and 
requirements. The demand for housing will also put 
pressure on open spaces that are needed for greenbelts, 
Parks and recreational! areas. With the intense demand 
for housing, the emergence of more slums in Rourkela 
is a possibility. Quatity of life in urban areas could dete- 


riorate at an alarming rate, if appropriate measures are 
not taken. 


Itis required to ensure that urban development will not 
be harmful to the natura! resources and ecosystem. 


ret ent in aS tai SYA On 


The setting of the integrated iron and steel plant in late 
fifties at Rourkela has laid the foundation of 
industrnialisation inthe area. This large scale iron and steel 
industry led to the establishment of other industries in 
and around Rourkela. Currently, the down stream 
units are located in earmarked industrial estate 
since the city expands. Few Small Scate Industries, 
however, still operate in the industrial area located within 
the Municipality limits of Rourkela. 


Pores pr sd eri Ae 


Within the past five years, significant growth in industrial 
production and infrastructure development has occurred 
in the area. Rourkela Steel Plant has undergone its ex- 
pansion program as a modernisation package by huge 
capital investment. By such modernisation few other in- 
dustries located at the outskirts of the Rourkela Urban 
Area have also undergone expansion. Few other indus- 
tries are planning to double their outputs. Modernisation 
of RSP has necessitated the improvements in the existing 
infrastructure of the area. Such expansion during its com- 
struction phase has stimulated growth in downstream 
industries. 

Ponentiat Envir Ament al linperct 


While industrialisation in the area with the large scale in- 
tegrated iron and steel! unit has led to certain income and 
employment opportunities; there has been concern 
about its long term impact on the environment. The 
ability of the environment to assimilate waste loading has 
been the major concern. The demand for supply of fresh 
water to urban communities has gone up for which the 
quality assurance of fresh water availability has also be- 
come an area of concern. Prevention of waste water dis- 
charges to river has become essential since the carrying 
capacity of the water sources is uncertain as well as for 
fresh water conservation, recycling and reuse of the 
treated water has become essential. 


Since the iron and steel plant discharges effluents and 
emissions containing heavy materials and toxic materi- 
als increased monitoring is required to determine 
whether such discharges pose a threat to sensitive eco- 
system. 


The overall economic developmentin the area has been 
characterised by a significant shift from a primary sector 
dominated economy to a tertiary sector driven economy. 
The economic activities in the primary sector include ag- 
riculture, forestry, mining and quarrying, which were pre- 
vailing in the area before the set up of large Iron & Steel 
Plant, have now been reduced drastically and at present 
the manufacturing, construction and utilities which are 
characterised as secondary sector of the economic activr 
ties. dominate here at Rourkela. 


The tertiary sector comprising Transport, Communica- 
tion, Trade, Hotels and Restaurants, Banking and Insur- 
ance, Business Services, Public Administration & other 
services has significantly increased in the area. There has 
been a clear shift in the work force from primary sector 
to the industrial and service sector due to increased em- 
ployment opportunities in the latter sector. 


Because of saturation in secondary and tertiary sectors 
at present, the growth rate is not expected to be the same 
as during the previous decade. Due to saturation, there 
will not be any further demand for labour force. How- 
ever, since the available workforce is expected to grow 
as population increases which will create unemploy- 
ment. Therefore an estimation of unemployment should 
focus on the development rather than absolute figures. 


a. £ = SD in CC 
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Zapid urbarisation and industrialisation in Rourkela 
has caused severa! environmental damage to the area. 
As described earlier, eventhough the occupational pat- 
tern has been changed to more secondary and tertiary 
sectors, the area has witnessed saturation in many of 
the aspects which has caused deterioration economic 
condition as well as unemployment in the area. 


The Rourkela Steel plant which is the large scale indus- 
try operating in the area, is a major source of industrial 
pollution. Few other industries operating in Rourkela 
industrial area cause significant air or water pollution. 
The ancillary industries have not been grown as ex- 
pected which is also a factor for retarding economic 
growth. 


Rourkela Steel Plant generates huge quantity of waste 
substances including waste air, water and solid during 
the process of manufacturing iron and steel. Such waste 
when released into the environment cause detrimen- 
tal effect . The air pollution survey in the area indicated 
higher values of suspended particulate matter in the 
ambient air . The dust released from the industrial source 
is the major factor for such high SPM in the air. Tne 
gaseous substances released from the industrial sources 
also contribute to the pollution problem in the area. 
The increase in fossil fuel combustion in industry releases 
both dust as well as gaseous pollutants into the envi- 
ronment, there by increasing the pollution load in the 
area. The solid waste generated from the industry is 
also dumped in the area and during summer, the ma- 
terial becomes wind-bome and contributes to the higher 
SPM levels in the area. The increase in the use of auto- 
mobiles in the area has also become a concern as the 
pollution from the automobiles used in the town is in 
increasing trend. The noise pollution though not se- 
vere as exist in other places of the country, but can 
become a point of concern in coming years. The SPM 
in the air is carried by the wind to different localities as 
per the wind direction. As observed the dust fall rate in 
Basanti colony area is the highest indicating the pre- 
vailing wind carrying the dust towards that direction. 
High values of SPM in ambient air also indicates the 
higher incidence of respirable diseases in the area. Use 
of Lead in petrol increases the lead discharge into the 
atmosphere through automobile exhaust. Higher vak- 
ues of lead in air has been found in the air. Few of the 
roadside plants have been found out to be good accu 
mulator of lead and plantation of those species along 
the road stretches should be encouraged. Few other 
species are also quite responsive of oxidation of sulphur 
dioxide to sulphate as a result of combined effect of 
assimilation and expulsion. Thus a mixed crop of lead 
accumulator species and sO tolerant species is rec- 
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ommended for avenue plantation in the area. 


The water pollution problem in the area are of two types. 
The industrial waste water which is partially meeting 
the prescribed norm of discharged water quality is dis- 
charged into river Branhmani. Water pollution study of 
river Brahmani with respect to some important param 
eters in the downstream stretches indicates the pollu- 
tion of water due to industrial as well as domestic sew- 
age discharges. Such untreated discharge of waste will 
enhance the pollution load of river water making it unfit 
for further use. 


Rourkela Dairy is also operating in the area where wa- 
ter pollution is the only problem, has an elaborated 
treatment system which operate effectively and the 
treated waste water after meeting the quality criteria is 
discharged to land. The same is being utilised by the 
nearby people for irrigating their land. The domestic 
waste generated from the steel township is partly treated 
and the rest is being utilised for irrigating the land near 
the township. Such use of untreated waste water in 
the field by the people may cause transmission of patho- 
genic bacteria through the food chain. 

The pressure on use of pond water by the slum popu 
lation cause the water a camer for pathogens. 


The indiscriminate disposal of solid waste both indus- 
trial and urban, on land cause leaching of some heavy 
metals into the soil and pollute the ground water. There- 
fore the practice of disposal of solid waste in a proper 
scientific manner is to be adopted in order to avoid any 
further contamination of both soil and ground water. 


A preliminary survey of the vegetation data of the area 
indicated few of the species depending upon their sen- 
sitivity towards the environmental stress are predomt- 
nant in various locations. Air pollution tolerant species 
have been shortlisted from the species present in the 
area through the study of AP TI. 


Therefore, the present study reveals that a concerted 
effort is required by all segments of the society, includ- 
ing the Govt., industries and public in general , for en- 
vironmental protection, before the assimilative capacity 
of the environment becomes saturated. 


RECOMMENDATIONS : 

1. The industries around Rourkela should adopt 
effective pollution control measures for control 
of air and water pollution. 

2: Rourkela Steel Plant must adopt effective air 
pollution control measures in order to control 
release of air pollutants into the environment 
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of Rourkela. 


inorganic load of the ponds. 


Many polluting activities need to be stopped 17. Open defecation on the banks of the pond 
within the city limit viz., restriction on burning should be avoided. 
of fossil fuel for making bricks etc. 18. Public awareness should be created about the 
The vehicles should be checked for “Pollution potential hazards of using polluted water & 
Under Control” (PUC) certificate as required citizen's role in maintaining the water bodies 
under Rule 116 {1) and 115 {7} of Motor so that the desired uses can be maintained 
Vehicle Amendment Rule, 1993 respectively. inexpensively. 
Apart from making PUC certificate mandatory, 19. Cost effective solution to the treatment process 
there should be frequent surprise checks and of the city sewage be adopted before 
penalty as per the Act should be imposed on discharge. 
the defautters. 20. Hazardous waste generated in the industries 
Use of air horns in vehicles should be banned. of the city may be disposed properly, 
Traffic Police on duty should be provided with irrespective of their quantity. 
nose masks and facilities for regular heath 21. Hazardous waste such as explosive, rejected 
check ups. toxic chemicals containers need to be disposed 
The vehictes should not generate noise more off separately. Collection, transportation and 
than the limit prescribed by the regulatory disposal crews must be trained to identify and 
authorities. handle such waste safely. 
Public Awareness Programmes should be 22. Rourkela Municipality should adopt one or 
conducted to let them know about the more available best option for solid waste 
maintenance and effective use of vehicles by disposal. 
sharing the same during commutation to work. 23. More community bins should be provided for 
Public address systems and loud speakers organised garbage collection. 
should not be used at night time except in 24. Storage of solid waste should be avoided 
closed premise. This should be monitored as because of anaesthetic look, odour etc. 
per the Orissa Fire Works and Loud Speakers 25. Vermi Compositing technic should be applied 
{regulation} Act. for organic solid waste. 
Industrial workers inside the industries should 26. The dump sites should be properly rehabilitated 
not be exposed to noise levels more than the by suitable. plantation & development of 
prescribed limit by tne regulatory authorities. greenery. 
Massive awareness programmes targeting 27. Biomedical waster should be collected 
NGO's should be organised. separately and incinerated & the ashes 
Rourkela Steel Plant must treat its west water generated should be buried at secured landfill 
at each source to meet the quality criteria site. 
before discharge and the existing lagoon be 28. Hospitals & nursing homes should set up 
considered as a polishing pond to take care common incinerator. The waste which are not 
only upset condition, if any. incinerable shall be pretreated, disinfected and 
There should be a Common Effluent Treatment should be disposed of in an environmentally 
Plant (CETP} for treatment of waste water sound manner. 
generated from the small scale industries. 29. The biomedical waste, except glass wares, shall 
Complete check of municipal sewage entry into not be recycled or reused. 
the ponds of Rourkela. 30. Prompt action should be taken to finalise the 
Attempts should be made to clear the algal master plan, So that there would be sufficient 
blooms preferably by mechanical means, by scope to adhere to the planning norms & 
used of suitable algicide and by introducing provisions. 
suitable fish varieties who are capable of 
scavenging both biological, organic and 
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